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Title & Document Type: 8410B Network Analyzer 8411 A Harmonic Frequency 
Converter Operating and Service Manual 

Manual Part Number: 08410-90521 

Revision Date: June 1979 

About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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WARRANTY 

This licwIctC'Fuckiinl insirumciit |inuluc't is warranted aBoirrst defects in material and workmanship 
for u period of one year from date of sliipment. During the warranty period, Hewlett-Packard Com- 
pany will, at its option, either repair or replace products which prove to be defective, 

For warranty service or repair, this product must be returned to a service facility designated by HP, 
Uuyer shall prepay shipping charges to HP and HP sliall )>ay shipping charges to return the product to 
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP 
from another country. 

HP warrants that its software and Hrmware designated by HP for use with an instrument will execute 
Pi programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the Instrument, or software, or firmware will be uninterrupted or error free, 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadetiuate maintenance 
by Buyer, Buyer-supplied softwow or Interfacing, unauthorized modification or misuse, operation 
outside of the environmental specifications for the product, or Improper site preparation or main- 
tenance, 

NO OTHER WARRANTY IS EXPRUSSF.D OR IMPLIED. HP SPECIFICALLY DLSCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, .NDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. 



ASSISTANCE 

Product maintenance agreements and other customer assistance ayreemerits are available forllewU th 
Packard products, 

I 

t'or any assistance, ivntact your nearest Hewlett-Packard Suler.artd Service Office. Addresses are 
provided at the back of this manual. i i ' 
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Gciierul Infomiolion 



SECTION I 

GENERALINFORMATiON 



1-t DESCRIPTION 

1-2, The conibinntlon of Model 8410B Network 
Analyzer* Model 841 1 A Frequency Converter, and 
a display unit for the Model 8410B, functions as a 
phasemeter and a ratlometer for direct, con- 
tinuous, simultaneous phase and magnitude ratio 
measurement of RF voltages, The complete net- 
work analyzer measures phase angles from 0 to 
360” and magnitude ratios in decibels over a 
dynamic range of 60 dB, These measurements can 
be made on single frequencies and on swept 
frequencies In overlapping octave bands from 
4 10 MHz to 12,4 GHz (1 10 MHz to 18 GHz for 
Option 01 8). 

1-3, Measurements possible with the network 
analyzer includet direct determination of scatter- 
ing (s) parameters; swcpt-frequcncy response 
meosurements of phase sensitive systems; analysis 
of parameters relating to the use of solid state 
devices In wideband circuits; group delay 
measurements for communications systems; 
analysis of magnitude and phase distortion In 
fillers, amplifiers, and preamplifiers; antenna 
testing; and performance testing of components In 
sophisticated rodars. Although the network 
analyzer Is Intended primarily for wideband coax- 
ial measurements, It can also be used with 
waveguides within the limits imposed by 
waveguide bandwidths and the characteristics of 
wavcguide-to-coax adopters, 

1-4, The Models 8410B and 841 1 A convert the 
two RF signals being measured to two 278 kHz 
signals that have the same magnitude and phase 
relationships. The display unit used with the 
Model 84I0B converts these 278 kHz signals to a 
CRT or meter display. External monitoring points 
for the 278 kHz signals are provided on the Model 
84 1 OB, Operating power for the display unit and 
for the Model 8411 A is furnished by the Model 
8410B, 

1-5, The Model 841 lA automatically tracks the 
frequency of the signal opplied to the reference in- 
put, This automatic tuning and tracking takes 
place over a selected octave or, with an oppropriaie 
sweeper Interface, a multioctavc frequency band. 



In addition to the band selector, the search and 
hold range of the automatic tuning can be adjusted 
for best performance with the selected band, For a 
discussion of swept signal source requirements, see 
paragraph I -68, 

1-6, The signal applied to the reference Input of 
the Model 841 1 A is used as the reference for both 
phase and amplitude measurements. Since it ac- 
tuates the automatic tuning. Its level is critical, A 
meter on the Model 8410B continuously monitors 
the reference channel signal level and indicates 
whether it is in the range required for making 
measurements, 

1-7, Controls on the Model 8410B Include phase 
and precision step-action amplitude offset con- 
trols, The vernier controls are for convenience in 
setting reference and calibration phase and 
amplitude indications. The amplitude offset con- 
trols allow large amplitude differences to be 
measured with greater resolution, 

1-8, Complete specifications for the Model 
8410B/841 lA combination are given in Table 1-1, 
Specifications that Include display unit per- 
formance arc given In the Operating and Service 
Manuals for the display units, 

1-9. INSTRUMENTS COVERED BY MANUAL 

l-IO, Each Model 8410B and Model 8411 A car- 
ries a two-section serial number. The two sections 
are separated by either a hyphen or a letter. The 
numbers In the first section are n prefix. The con- 
tents of the manual apply directly to Models 8410B 
and 841 1 A that have the serial number prefixes 
listed on the title page, 

1-11. Revisions required to adapt this manual to 
instruments with serial number prefixes not listed 
on the title page are given in a yellow Manual 
Changes insert supplied with the manual. For in- 
formation concerning serial number prefixes not 
listed on the title page or in a Manual Changes In- 
sert, contact the nearest Hewlett-Packard office 
listed at the rear of this manual, 
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General Information 



Model 841 OB/84 II A 



r We /'/. Models SdlOll and SdllA Specifications 



Froquency Range: 

8410B:0.U0tolBQH7.. 

841 1 A: 0, no to 1 2.4 CIU. 

Option 0IBc0.no to IB OHz 

RP Fraquonoy TraeWng: 

Typicolly <35 ms/octavc 

841 1 A Input Impodanco: 50 Olims nominal, 
SWR <1.5»0.n toZOHzt <2,0,2to6OHzt 
<3,0, 6 to 12.4 OHz{ <3,0, 6 to IB OHz 
(Option 0 IB), 

Channel laolation: >65 dB, 0,11 io6 0Hzt >60 
dD, 6 to 12.4 OHzt >50dD. 12,4 to IB OHz. 

magnitude 

Magnitude Range: 

Reference Channel: Phasedock is maintained 
(REP CHANNEL LEVEL meter In OPERATE 
ranBc) for Reference Channel Input levels be* 
tween -IB dBm and -35 dBm from 0,11 to 
12,4 OHz, and betWfcen -18 dBm and -25 
dBm from 12.4 to IB.O OHz (Option 018), 
Common amplitude variation at the reference 
and test channel inputs within these ranges 
result in <1,5 dD change In measured 
magnitude ratio and <4 degrees change in 
measured phase angle. 

Teat Channel: - 10 to -75 dBm from o,l l to 
12,4 OHzt -10 to -68 dBm from 12,4 to 18 
OHz, 

Maximum RF input to either Channel: 50 
mW {4-17 dBm) damage level. 

Maximum dc on RF line: tt3 V (damogc 
level). 

IF Gain Control: Adjusts gain of test channel 
relative to reference channel. 

Range; 69 dD total in 10 dD and t dB steps: 
vernier provides continuous adjustment over at 
least 2 dB, 

Accuracy; ^0,1 dB per 10 dB step, ei:0,05 dD 
per 1 dB step. Maximum cumulative, d:0,2dD, 

Frequency Response: Reference and test chan* 
nets typically track within: 
i:0.3 dB for any octave 0, 1 1 to 4.0 OHz. 
d:0,5dB for any octave 4.0 to l2.40Hz, 
ctl.SdB 12.4 to 18 OHz (Option 0 IB) 
Magnitude, discontinuity resulting from hnr* 
monk number changes: Typically <0.25 dB, 

Noise: Less than -75 dBm equivalent input noise 
O.ll to 12,4‘GHz: -68 dBm 12.4 to 18 OHz 
(Option 018). 



PHASE 

Phase Range: 0 to 360“, 

Control: Vernier provides continuous phase 
reference adjustment over at least 90“. 

Frequency Response: Reference and test chan* 
nets typically track withint 
i I “ for any octovc 0, 1 1 to 4,0 OHz. 

0:3° for any octave 4.0 to 1 2,4 OHz. 

±10“ l2.4tol8OHz(Option0l8). 

Phase discontinuity resulting from harmonic 
number changes: Typically <2“. 

GENERAL 

Outputs: Two rear panel auxiliary outputs pro* 
vide 278 kHz IF signals! outputs may be used 
for signal analysis, special applications, ond 
convenient test pointst modulation bandwidth 
nominally 10 kHz, 

Reference Channel IF: 2 volts pcak>to*peak. 

Test Channel IF: lO volts peak*to*peak or less, 
depending on signal level and test channel gain 
setting, 

Connectors (841 1 A): APC*7® * • 

Cable Supplied; One Source Control Cable Is 
supplied, HP Part No, 8120-2208, for use with 
the 8620C Sweep Oscillator, For servicing the 
plug-ins, B Service Cable is Included, HP Part 
No, 08410-60067, 

Powen 100, 120, 220, or 240V pc +5% -10%. 50 to 
60, Hz, 70 W'Btls (Includes 841 1 A), 

Weight: 

8410B: Net, 14,9 kg (33 lb.). Shipping 18,5 kg 
(41 lb.). 

8411 A: Net, 3,2 kg (7 lb,). Shipping 4,5 kg (10 
lb,), 

Dimension: 

8410B: 191 mm high, 425 mm wide, 467 mm 
deep (7*1/2 in, X 16*3/4 In, x 18*3/8 In.) 

8411 A: 67 mm high, 228 mm wide, 143 mm 
deep (2*5/8 in, X 9 In, X 5*5/8 In,), exclusive 
of connectors. 

5 ft, cable permanently attached for connection 
to 6410B, 



‘Specifications for the 641 1 A 01 B Option below- 12.4 (illz are the same as the standard instrument. Speciltcatlons 
above t2.4 OH/, apply to the Option 018 only. 

* Al’C-7® is a registered trodemork of the Bunker Romo Corporation. 
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MO, Sofjly Symbols 



1-13, Terms oT the wnrrmuy on the 8410U and 
841 1A» and all supplied accessories are described 
in the warranty on the Inside of the front cover. 
For any additional Information concerninB war- 
ranty, contact the nearest Hewlett-Packard field 
office listed at the rear of this manual. 




(nstructlon manual symbol; Iho ap- 
paratus will be marked with this 
symbol when It Is nooosssry for the 
user to refer to the Instruction 
manuol In order to protect the ap- 
paratus against damage. 



1-14, SAFETY CONSIDERATIONS 
1-16. General 




Indicates dangerous voltages. 



1-16. The HP Models 8410B and 841 1 A arc Safe- 
ty Class I Instruments and have been manufac- 
tured and tested to international safety standards. 



I Earth terminal fsometlmes used In 
monual to Indicote circuit con- 
neoted to grounded chassis). 



1-17, Operating Precautions 
CAUTION 



BEFORE APPLYING POWER make 
sure the Instrument’s ao Input Is set 
for the available ac line voltage, that 
the correct fuse is Installed, and 
that all normal safety precautions 
have been taken. 



I WARNING I The WARNING sign denotes 
I Q [^Q2ard, It calls attention to 

a procedure, practice, or the 
like, which. If not correctly 
performed or adhered to, 
could result In Injury or loss 
of life. Do not proceed 
beyond a WARNING sign un- 
til the Indicated conditions 
are fully understood and met. 



Maximum RF Power. Do not apply more thou 
50 milliwatts of RF power to the Model 841 1 A In- 
puts, Power In excess of 50 milliwatts may damage 
the frequency converter units. 

Maximum DC on RF line. Steady state (dc) 
voltage on the Inner conductor of the transmission 
line carrying signals to the Model 841 1 A must not 
exceed tb3 volts. Greater dc voltoge prevents nor- 
mal operation of the Model 841 lA, and may 
damage the converter units. 



CAUTION 



The CAUTION sign denotes a 
hazard. It calls attention to an 
operating procedure, prac- 
tice, or the like, which. If not 
correctly performed or 
adhered to, could result In 
damage to or destruction of 

B art or all of the equipment. 

0 not proceed beyond a 
CAUTION sign until the In- 
dicated conditions are fully 
understood and met. 



Static Discharge. Static electrical charge on 
cables being connected to the Model 8411 A Inputs 
can damage the converter units. Before a cable is 
connected to the Model 8411 A, It should be 
discharged by momentarily touching its inner con- 
ductor to the outer parts of the Model 841 1 A input 
connecter, Another way to prevent static discharge 
Is to Brst connect the input end of the cable to a 
discharge path such as that provided by the output 
termination of a signal source. There is no risk of 
static discharge when connections arc made direct- 
ly to Model 8740 A, 8741 A, 8742A, 8743A, 8745A, 
or 8746B Test Units because internal terminations 
provide discharge paths. 



1-19, Service 

The information, cautions, and warnings in this 
manuol must be followed to ensure safe operation 
and to keep the instrument safe. SERVICE AND 
ADJUSTMENTS SHOULD BE PERFORMED 
ONLY BY QUALIFIED SERVICE PERSONNEL, 

Adjustment or repair of the opened Instrument 
with the ac power connected should be avoided ns 
much as possible and, when unavoidable, should 
be performed only by a skilled person who knows 
the hazard Involved. 



1-3 






fioncriil Inl'orihiitlon 



Mmlel 84I0IV84IIA 



Cupiiciiors Inside the Instrument may still be 
charged even tliougn the Instrument has been 
disconnected from Its source of supply* 

Make sure only fuses ot the required current rating 
and type (normal blow, time dclay^ etc*) are used 
for replacement. Fuse requirements are Indicated 
on the Instrume.nt's rear panel. Do not use repaired 
fuses oj short 'Circuit fuse holders. 

Whenever it is likely that the protection has been 
impaired, make the Instrument Inoperative and 
secure it against any unintended operation. 

I WARNING I 



1'20. ACCESSORIES FURNISHED 

1'2I. A detachable power cable, source control 
cable, and servicing cable arc supplied with the 
Model 8410B, No accessories arc furnished with 
the Model 841 1 A. 



1 <-22. Souroo Control Coblo for 6620C 

1-23. A source control cable (HP Part No. 
8I20'2208) provides the control logic intcrconnec* 
lion to the 8620C Sweep Oscillator necessary for 
automatic muhi'oetave operation. 



If this Instrument Is to be energized 
through an auto*transformer (for 
voltage reduction), make sure the 
common terminal Is connected to 
the earthed pole of the power 
source. 

BEFORE SWITCHING ON THE IN- 
STRUMENT, the protective earth ter 
mlnal of the instrument must be 
connected to the protective con* 
ductor of the (mains) power cord. 
The mains plug shall only be Im 
serted In a socket outlet provided 
with protective earth contact. The 
protection action must not be 
negated by ugImu an extension cord 
(power cable) vrlthout a protective 
grounding conductor. Grounding 
one conductor of a two*conduotor 
outlet Is not sufficient protection. 

Any Interruption of the protective 
(grounding) conductor, inside or 
outside the Instrument, or dlscon* 
nectlon of the protective earth 
terminal Is likely to make this lnstru> 
ment dangerous. Intentional Inter* 
ruptlon of the earth ground Is 
prohibited. Whenever It Is likely that 
the protection has been Impaired, 
the instrument must be secured 
against any unintended operation. 

Servicing this instrument often re* 
quires that you work with the Inslru* 
mentis protective covers removed 
and with ac power connected. Be 
very careful; the energy at many 
points In the Instrument may, If con* 
tacted, cause personal Injury. 



1>24. Servicing Cable 

1-25. The servicing cable (HP Part No. 
8410*60067) permits all necessary Interconnections 
to be made between the Model 84I0D and a plug*in 
display unit with the unit outside the plug-in 
compartment. 

1*26. ACCESSORIES AVAILABLE; (See also 
HP Coaxial and Waveguide Catalog) 




1-28, A kti containing on assortment of the line 
sections, adapters, shorts, and attenuators, 
together with special APC-7 connector tools and 
replacement inner conductor contacts. Is available 
from Hewlett-Packard as Accessory No. 1I587A. 
(See Figure 1-2.) The kit consists of the Items listed 
In Table 1-2 and Is housed In a sturdy plastic con- 
tainer that has storage space for additional 
occessorics, 
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Tohh h2, Ctmpnihmtx of Atcmory Hit 
No. U5H7A 



Quantity 


Dosorlplion 


HP 

Part Number 


1 


lO-cin Air Line 


II566A 


1 


20.cin Air Line 


II 567 A 


2 


APC-7 10 Nt’emate 
Adapter 


II524A 


2 


APC-7 to N Mate 
Adapter 


II525A 


dL 


lO-dlJ Pixed Coaxial 
Atlennaiors 


8492A Option 010 


1 


30-dIl I-lxed Coaxial 
Atteiniaior 


H492A Option 030 


1 


N retnale Coaxial .Short 


II5IIA 


1 


N MaleCoaxiol Short 


II5I2A 


1 


Open Gnd Wrench 
9/16*' X 1/2"* 


8710-0877 


1 


Contact Extractor Toot* 


5060-0236 


1 


Spanner Wrench* 


5060-0237 


5 


Rcpiocement APC-7 In- 
ner Conductor Contacts 


1250-0907 


•APC-7 Connector Tools 



1>29. Source Control Coble For 8620A 

l>30, A source control interconnect cable (HP 
Part No. 08410-60115) Is necessary for automatic 
multi-octave operation of the 8620A with the 
84I0B. This coble may be ordered through your 
nearest Hcwlcil-Pac^ard office. 



1>31. Rack Mounting Kit 

1-32. A rack mounting kit is available to install 
the instrument in a 19-inch rack. Rack mounting 
kits may be obtained through your nearest 
Hewlett-Packard office by ordering HP Part 
Number 5060-8741. 



1-33. APC-7 Connector Tool Kit 

1-34. The APC-7 Connector Tool Kii No. 
1 1 59) A contains all of the special tools needed to 
{<)rvicc ApC-7 connectors. Tnc kit Is housed in a 
durable plastic container and consists of the items 
listed In Toble 1-3. 



Table hJ, Coin(wfteni,U)f APC-7 Omwcfor 
Toot Hit No. 1 1 59} A 



Quantity 


Doscriplion 


HP 

Part Number 


1 


Contact Extractor 


5060-0236 


I 


Spanner Wrencli 


5060-0237 


2 


1/2" X 9/ 16" Open End 
Wrench 


8710-0877 


•> 


Pin Vise 


8710-0932 


5 


Inner Conductor Contact 


1250-0907 



1-36. Adapters 

1-36. Table 1-4 lists adapters available to ac- 
commodate some of the most common connecior 
types. 



Table /-*/. Adapters 



Adapter 


Manulacturar 


Mode! Number 


APC-7 to N rcmule 


1 


II524A 


APC-7 to N male 


1 


II 525 A 


APC-7 to OSM mate 


1 


II533A 


APC-7 to OSM reniale 


1 


II534A 


APC-7 to BNC 


2 


131-1027 


APC-7 to TNC 


1 


131-1026 


APC-7 to NPM 


1 


131-91035 


APC-7 to GR874 


3 


0874-9791 


GR874toGR900 


3 


0874-9709 


1. Hewlett-Packard 

2. Amphenol RF Division, Danbury, Connecticut 

3. Gen Rad, Concord, Massiichusetts 
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1 Fixed Coaxial Attenuators 

l>38. Fixed coaxial uttcniiatorii arc useful for 
reducing mismatch ambiguities* reducing power to 
safe levels for power-sensitive devices, and im- 
proving dgnal-to-noise ratio for wide ronge ut- 
icnuailon measurements, 



1*3d. 649?A Series* These attenuators hove 
APC-7 connectors, and can be used from dc to 18 
OHz, Their nomlnol attenuation values and SWR 
are listed in Table I -5, 



1-40* ' B401P Sertes, These attenuatons have 
one male and one fcpmlc type N connector, and 
can be used from dc to 18 OHz, Their nominal at- 
tenuation values are listed In Table 1-5, 



Tabk /-5* HP 8491 D and8492A Anenuators 



Option 


Alton- 


Moximum SWR 


Humaer 


UBtlon 


8491D 


B402A 


003 


3dB 


<1,2, 


<1.15, 


, 006 


6dB 


dctoBQHz: 


dc to 8 OHz; 


010 


lOdB 


<1.3, 


<1.25, 


020 


20 dU 


8lol2,40Hz{ 


8 to 12,40Hz 


030 


30 dB 


<1,5, 


<1.35, 


040 


40dB 


l2,4lo‘80Hz 


12,4 to 18 GHz 


050 


1 50dB 






060 


60 dB 







1-41. Lino Lengths 

1-42* Rigid, air dielectric, coaxial line *scctinns of 
10 and 20 centimeters are available for making 
transmission measurements on devices physically 
longer than the I5-cm extension of the Model 
8740A* These line sections, designated I I566A for 
the lO-cm length and I1567A for thc20-cm length, 
have APC-7 connectors, 

A-43* Loads. 

1-44, Fixed Load. The Model 909A is a 50-ohm 
coaxial termination with APC-7 connector for use 
with the Models 8741AI 8742A, 8743A, 8745A, 
and 8746B Test Units* 
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! 

1 -45. Sliding Load, The Model MSA or 907A Is 
a movable load in a 50-ohm coaxial line that has 
an APC-7 connector. The sliding loud is useful for 
improving the accuracy of reflection measurements 
above 1,8 GHz, 



1-46, Shorts 

1-47, The 1I511A Type N Shorting lack, the 
1 15 12A Type N Shorting Plug, and 1 1565 A APC-7 
short can be used with the reflection test units for 
calibrating rencctomctcr nK‘usurcmcm.s. 

1-48, DISPLAY UNITS 

1 -49. All plug-in display units designated for use 
with the Model 8410B are completely inter- 
changeable. These units are powered by the Model 
84I0B with all necessary interconnections made 
automatically when the unit is properly installed. 
Markers and display blonking Inputs are provided 
by the source, 

1-60, Model 6412A Phase-Magnitude Dis- 
play, Intended for fixed- and swept-frequency 
tronsmission or reflection measurement, the 
Model 8412A provides phase and magnitude In- 
formation on an oscilloscope. Phase can be 
displayed at 1, 10, 45, and 90 DEO/Division, A 
phase offset switch offsets the display in 20 degree 
steps from -180 degrees to -H80 degrees. 
Magnitude can be olspluycd at 0,25, 1 , 2,5, and 10 
dB/Division, Aimlug voltages for both phase and 
magnitude are avatlable at rear output jacks. The 
analog voltages can be used to c btuin calibrated 
plots of phase angle and amplit'.de ratio against 
frequency on graphic recorders, 

1-61, Model 8413A Phase-Qain Indicator, In- 
tended for fixed- and swept-frequency transmis- 
sion or reflection measurements, the Model 84I3A 
provides phase and amplitude information In two 
forms: meter indication and analog vohugc. The 
meter indicates phase or amplitude accoiJhi, to 
(he function selected, while the analog voltages 
continuously monitor both pha.'ic and amplitude. 
The meter has center-?: ro scales with phase ranges 
of db6“, ±18“, ±60“, and ±180“ and amplitude 
ranges of ±3, ±10, and ct:30 dB, Calibrated 
phase offsets in 10 degree steps allow any phase 
angle to be read on the best-resolution range of 
±6“, The analog voltages can be used to obtain 
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calibrated plots of phase angle and amplitude ratio 
D gainst frequency on convemlonul iwo*tracc 
oscilloscopes or graphic recorders. 

1>62, Modot 6414A Polor Display. The Model 
84I4A is used for transmission (galn» attenuation) 
and for rcUcction measurements (Impedance^ ad> 
mitiancc, reflection coefficient* return toss). It 
displays linear magnitude ratio and phase in polar 
form on n built-in cathode ray tube* and provides 
simultaneous voltages proportional to the 
amplitude and phase components of the display. 
Supplied Smith Chart graticule overlays permit 
impedance and admittance to be read directly from 
the display. 



1-53. A ground modification has been mode on 
the Model 8414A plug-In that affects inter- 
changeability between the units, Table I -6 shows 
the units that will work together. As shown In the 
' table* modification kit no. HP 08414-6022 may be 
added to the 8414A with serial numbers 749-00215 
and below to make It compatible with any 8410Q, 



Tabic 1-6. Models SdlOll and 84IU 
Contpatlhlllfy by Serial Ntnnber 



6414A 


Motes wllh841Q6 


802-00216 and above 


All 


749-00215 and below 




with HP Part No. 08414- 


Alt 


6022 ModiHcatlon Kit 




installed. 





1-64. AUXILIARY EQUIPMENT. 

1>66. Transmission and Refleollon Test 
Units 

I -56. For added convenience in making transmis- 
sion and reflection measurements* auxiliary signal 
separating units are available. These compact* 
portable modules contain the passive devices re- 
quired to divide a test signal Into two signals for 
magnitude ond phase comparison. 

1-67. Model 8740A Transmission Test Unit. 
The transmission test unit divides a test signal into 
the two channels required for transmission 



measurements. It includes a calibrated line stret- 
cher and a calibrated extension line with separate 
digital counters for measuring the mechanical and 
electrical lengths of the network being tested. 
APC-7 output connectors on the measuring chan- 
nels are spaced to match the Inputs of the Model 
841 lA Harmonic Frequency Converter. The test 
unit covers the frequency range of the network 
analyzer up to 1 2.4 GHz. 



1-66. Models B741A and 6742A Roflootlon 
Test Units. Two reflection lest units cover the fre- 
quency range of the network analyzer up to 12,4 
GHz, Model 874IA spans 0.1 1 to 2 GHz, and the 
Model 8742 A covers 2 to 12.4 GHz, They contain 
broadband directional couplers and u calibrated 
line stretcher. The line stretcher is for equalizing 
the electrical distance from the test signal Input to 
the incident and rcHectcd signal outputs. It can 
also be used to move the plane of measurement as 
much us 14 cm for the Model 8741 A and 16.5 cm 
for the Model 8742A. A digital counter registers 
line length with 0. 1 mm resolution ► APC-7 connec- 
tors are used on the test unit output ports* com- 
patible type N on the input port. An HP Modt‘l 
1I565A APC-7 short is a furnished accessory with 
each 874IAand8742A, 



1-69. Model 6743A Reflection-Transmission 
Test Unit. This rcnection-transmisslon test unit 
divides u signal Into two channels for amplitude 
and phase comparison. Pushbuttons select cither 
tronsmission or reflection measurement. It in- 
cludes a line stretcher with a digitol counter. Tills 
unit covers the frequency range from 2,0 to 12,4 
GHz(2,0to 18 GHz for Option 018). 



1-60. Model 8746A S-Parameter Test Set. 

The most convenient way to measure S-parometers 
in the 0. 1 to 2 GHz frequency range is with the HP 
Model 8745A S-Parameter Test Set. This test set 
combines in one unit all the coaxial switches* direc- 
tional couplers* bias networks* and signal- 
path length compensators (line stretchers) that are 
required for S-paramcler measurements. After a 
simple calibration* all four S-parameters can be 
measured without disconnecting and reconnecting 
the device under test, Measurement circuits for 
each S-parameter arc automatically connected by 
pressing the appropriate front-panel pushbuttons 
or by remote contact closures. 
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1>61, Modot B7466 S>PQrom6ter Tost Set» 
The HP Model 8746U contains the necessary 
microwave circuits for incasurlng «ll Tour S* 
parameters of an active or passive two-port device 
from 0,5 to 12,4 QHz, The Model 87461) is dcslBii- 
ed primarily to be used with the Hcwlett-Pockurd 
Model I I608A Transistor Fixture, However, 
measurements on other microwave devices may 
also be made by inserting the necessary coaxial 
line-lengths In the rear panel rcrcrcnce line. 
Measuring circuits for each S-parameter arc 
automatically set with front-panel i)ushbuttons or 
with remote-contact closures, Attenuation of the 
incident PF signals, in 10-dt) steps, can also beset 
with front-panel pushbuttons or witit remote 
contact-closures. 



I -62, Accessories arc available which suit various 
kinds of iwo-pori devices. The I I604A Universal 
Extension, with its pivoting air-line extensions and 
rwivclling connectors, allows many kinds of non- 
axial connector devices to be connected to the test 
set, The U600B and I1602D Transistor Fixtures 
adapt the 8745A test set ports for measurements of 
transistors, The I1600B Is for TO-I8/TO-72 base 
patterns, and the 1 1602B is for TO-5/TO-I2 base 
patterns, The fixtures mount on the front of the 
test set. Measurements cun be made on both 
bipolar and FET transistors in all of their common 
operating configurations, using the snap-on dials 
furnished with tlie fixture to accomodate the 
vorious lead orientations, The 87I7B Transistor 
Bias Supply can be connected to the test set to app- 
ly and sense dc bias, The fixtures and their dials 
can also be used to mnkc measurements on com- 
ponents such us capacitors, inductors, and diodes. 



1-63, Models X8747A/P8747A Transmission 
end Reflection Tost Unit, This waveguide 
transmission and reflection test unit divides a test 
signal into two channels for amplitude ond phase 
comparison, This unit permits testing waveguide 
components with the coaxial network onalyzer. It 
includes a calibrated line stretcher. The X8747A 
covers from 8.2 to 12.4 GHz, while the P8747A 
covers from 12.4 to 18,0 GHz, An Option 018 
84 1 1 A is necessary to operate in P-band, 



1-64. Model K8747A/R8747A Transmission 
and Reflection Test Unit. This waveguide 
transmission and reflection test unit divides a test 



signal into two channels for amplitude and phase 
comparison. This unit permits testing waveguide 
components with the coaxial network analyzer, It 
includes a calibrated line stretcher, The K8747A 
covers the 18 to 26,5 GHz band in frequency 
segments up to 2 GHz wide, while the R8747A 
covers the 26,5 to 40 GHz band In 2 Ghz .segment,*. 



1-65, Model 841BA Auxiliary Display Holder, 
The 841 8A Auxiliary Display Holder provides a 
means of utilizing two different types of phase- 
magnitude display units simultaneously (he, polar 
and rectangular displays). The 84I8A contains a 
power supply and phase and amplitude controls 
for referencing an auxiliary display unit (8412A, 
841 3A, or 8>t|4A) to a display Indicator in the 
8410B, 



1»66, Signal Sources, The HP Model 8620C 
Sweep Oscillator, with its series of RF Plug-Ins, is 
the recommended swept source for the 84I0B- bas- 
ed network analyzer system, The 8620C is com- 
patible with the 8410B AUTO sweep ronge 
capability when the Source Interconnect Cable is 
connected. The Source Interconnect Cable pro- 
vides a digital interface between the sweeper and 
network analyzer to control the sweep at the 
receiver phase lock acqulstion points and sweeper 
band switch points. The 8620C is also HP-IB com- 
patible, and may be used In auto/'mtic system 
applications. 



I -67, A wide choice of single-band and multi- 
band RF Plug-ins is available for use with the 
8620C, For an 84IOB-hased network analyzer 
system using the 8745A S-Parameter Test Set, the 
86222B provides single sweep coverage of the 1 10 
MHz to 2,0 GHz frequency range of the system, 
The 86290B features a 10 mW output power over 
the full 2,0 to 18,0 GHz band of the 8743A 
Reflection-Transmission Test Unit, 



1-68, SIGNAL SOURCE REQUIREMENTS 



1-69, Output Power 

1-70, Range. About -6 to 4- 10 dBm Is ade- 
quate for both wide range attenuation 
measurements and i :flcction measurements. 
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171» Stability. Ovupui power must be constant 
enough across the frequency range being swept to 
hold an OPERATE Indication on the REF CHAN- 
NEL LEVEL meter. The REF CHANNEL 
LEVEL nicter will stay in the OPERATE range for 
the following Input power levels: -IB to -35 
dBm (II to 12.4 GHz) and -18 to -25 dBm (12.4 
to IB GHz; Option 018). 

172, Slflnal Purity 

1-73, To prevet- du* npolyzer from misiuning, 
spurious signal output .nduld be greater than ap- 
proximately 25 dB below the desired frequency i 

174. Froquency Stability 

1-75. Of chief importance to the tuning and 
tracking of the network analyzer arc the influences 
on frequency stability and rate of chongc of fre- 
quency. Among these arc residual FM and suscep- 
tibility to rodiated interference, power line con- 
ducted interference, ond power line transients. 



176. Swaep Characteristics. 

1-77, Swf.pt signal sources should have uniform 
tuning rate and sweeping time that is variable be- 
tween about 15 and 150 T.'Hz per millisecond. RF 
blanh^ng should not be used in order to keep the 
network analyzer in phase lock during retrace. An 
additional Important requirement is a pause be- 
tween sweeps. There should be ot least a 3 milli- 
second pause at the start frequency prior to each 
sweep in order to allow the network analyzer to 
lock initially. 

1-78. The rate of change of frequency must not 
exceed the tracking ability of the Network 
Analyzer. With proper sweep reference voltage 
(see paragrnph 1-79), the network analyzer should 
remain phase-locked with sweep speeds of about 
35 milliseconds/octave from 0.1 1 to 18 GHz. 



179. Frequency-Related Voltage Output 

1-80. For fastest swcpt-frequcncy measurements, 
the signal source should furnish a voltage propor- 
tional to output ficquency. This voltage enables 
the network analyzer to track at its highest rate, A 
IV/GHz Frequency Reference voltogc is supplied 
by the RF plug-ln of the 8620A/C Sweep 



Oscillator. The requirements for this voltage arc 
that it be positive In polarity and m direct pro- 
portion (IV/GHz) to the signal source output 
frequency. 

1-81. ADAPTING HEWLETT-PACKARD 
SWEEP OSCILLATORS FOR USE WITH THE 
NETWORK ANALYZER. 

1-82. 8620A Sweep Oaolltator wllh RF 
Plug-In. 

1-83. While all 8620 Sweep Oscillators and RF 
Plug-in units arc fully compatible with the 8410B 
for octave sweeps, early versions do not in- 
corporate the complete multi-octave sweep 
capability. Table 1-7 gives u serial number 
breakdown of the 8620A/C Sweep Oscillator and 
RF plug-ins that arc compatible for 8410B AUTO 
mode multi-octave operation. Instruments with 
serial prefixes, or numbers, lower than those listed 
in Tabic 1-7 require a service kit and modification. 
For Service Note and Modification Kit part 
number., contact the local Hewlett-Packard Field 
Office. 



Table I'7, AUTO TtmolSome Ompadhftliy 



HP 


InstrumantSorlDl 


Madol Numbar 

1 


Prolix or Number 


B620C (Molnfrume) 


All 


8620A (Mtilnfruine) 


N27A0I876 tmd above. 


862904/11 


All 


Ollier RF plug-ins 


I506A and above. 



1-84. An 8620A Sweep Oscillator modlllcd for 
compatibility with the B6290A RF plug-in needs un 
additional modification for comp: ibility with the 
8410B in AUTO mode operation. This moditlca- 
tion provides a path for the Ston Sweep signal 
from the 84I0B, and consists of a jumper between 
8620A-J7 (A17) and 8620A-J2 (27). If the lumper 
is installed, then grounding 8620A-J2 (27) will stop 
the 8620A Sweep Oscillator from sweeping. 

1-85. RECOMMENDED TEST EQUIPMENT 

1-86. Equipment required for performance 
testing, adjustment, and troubleshooting of the 
Hewlett-Packard Model 8410B/84I1A Network 
Analyzer is listed in Table 1-8. Other equipment 
may be substituted if it meets or exceeds the critical 
specifications listed in the table. 



1-9 





General Inrormation 



Motle|8410U/84llA 



Tuhit* /'A'. HMiiiimmled Tost llffuliunent for IWfomiuui'c (Shoot I ofJ) 



Rof. 

No, 


Instrumoiit 


Criticol SpacKIcatioiis 


Usd 

(NotB 1) 


RticomtnDnilod 

HPMotlol 


1 


Swa'|)Osdtliili)r 


I'reiiiiciicy Uai)|te; 0.1 1 to 18 Oil/. 


P,A,T 


8ft2QC/8f.222A 
(0.1 1 to 2.0 0Hz) 
8r>20C/862‘mA/ll 
(2 to 18 0Hz) 


2 


Power Meier & 
Tlierinisior Mmiiil 


|'rei|uei)cy Ktmge: 0,1 1 to 18 Oil/. 
Power Uaiige: +5 to -15 dllm 
Instrumoni Accuracy: i3^ 

Inpiil Intpeiltmce: SO oiniis 
Connector: APC»7 


P.A,T 


432A with 8478B 
Option 01 1 
Thermistor Mount 


3 


AC Volinicicr 


Accuracy: 

Kange:500pV totOVUMS 
Meter Scale: tIB 
Input Impedance: tOmegolmis 
|•rel|uencyl 378 kHz. 


P 


4001-L 

400FL 


-1 


Truiumisslon or 
Uclleclloti Test 
Unit 


No substitute may be used 


A,T 


8740A 
8741 A 
8742A 
8743A 
8745A 


5 


Himl Trace 
Oscilloscope 
will) 10:1 
prtibes 


Vertical Ampllller: Dual Traa* 
Butidwidtl): 100 MID minimum < 

Horizontal Sweep Kate: 200 ns/cm 
expanded to 20 ns/cm 
Vertical Sensitivity: 5 mV/cm 


A,T 


I7'10A 


() 


Specirmn Atmly/er 


l•relluency Bunge: O.t 1 to IBOIIz 
Sensi'lvity: 1 niV/cm 


T 


8565A 


7 


Uelleclomcler 

System 

(Swept AmpllluJe 
Analyzer & 
Kelleciomeier 
llrldge) 


No substitute may be used 


P 


875511/1 82T 

llWiftA 

8750A 


8 


l•ret|l)cncy Counter 


Frequency Butige: 10 llz. to 18 Ollz. 
Accuracy: t0,2% 

Display: 4 digits minimum 


A,T 


S3‘10A 


■ 


Dual DC Power 
Supply 


Outputs: 0 to 40 Vdc 
0'300 mVdc 


A,T 


6205 B 


iO 

1 


Display Plug'll) 
lorS'llOU 

i 


No substitute may be used 


P,A,T 


841 2A 
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Model 8410D/B4IIA 



General Inlbmintloii 



Tahk h<S\ Hftomntoniled Ti'sl Hquiimuw for Porformaucc (Sheet 2 of 2} 



Rof, 

No, 


Imtrumsnt 


Critical Spaclllcatlons 


Usit 

(Nats 1| 


RocatiiinDmlaiJ 
HP Model 


II 


Dlliiltil 

Mulllitietcr 


Accuracy: 0,05';f 
lli|tul Impedtiuce: lOiiiegoliius 
minimum 
Ran )ie: to 150V 


A,T 


3490A 


12 


DC lilccironic 
VnltniLMcr 


Accuracy: of lull scale 

Input tmpedimce: 10 megohms 
minimum 

Range: to i|U0 volts 


A,T 


427A 


13 


b)\v l'rtfi|iicncy 
Siiinul Source 
(278 ktl/.) 


Freipiency Range: 200 to 400 kID 


A,T 


3312A 


14 


Power Spllncr 


Freipiency Range: 0.1 1 to 18 fill/. 


P.A.T 


ll(»f)7A 


15 


20 till rixetl 
Alleiuittlor 


Attenuation: 20 dll tmmlnal 


A,T 


‘;-l9|A/IL Option 20 


If) 


10 ill! Fixed 
Aliemmior 
(2 teiiulred) 


Attemiaihm: 10 dll nomiuul 
Frctptcncy Range: 0.1 1 U) 18(UD. 
SWR: 1.35 maximum 
Connccitrrs: aPC^7 


P, A,T 


8-I92A. Option 10 
(Note 2) 


17 


Fixed Air Line 


50-ohm, 20 cm air line with APC-7 
comieciors 


A.T 


ll5f)7A(Note2) 


18 


50>o|im Loud 


50-t)hm lermlnutlon with APC-7 
connectors 


P,A,T 


909A 

1 


19 


Adapters 


50-olim adapter (APC-7 to male 
type N) 


P, A, T 


I1525AINW2) 


20 


Adapter 
(2 recpiired) 


50-ohirt adapter (APC-7 It) lenmle 
type N) 


P,A,T 


ll52.IA(Nole 2) 


21 


Sliori 


50-ohm short (APC-7 connector) 


P,A,T 


ll5f)5A(Notc3) 


22 


50-ohm Feedilinr 


50-ohm lermiiiuiion 
Ctumeclo.'s: male liNC and female 
subminlature 


A 


1 10481) (with 
adapter 1250-0831 ) 


23 


RF Cable 
(3 reiptired) 


9-incli cable with Type N connectors 


P, A, T 


8120-2289 


24 


RF Cable 


24-lnch cable withType-N connectors 


P,A,T 


8120-2292 



MI 
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General Inlbnnatlon 



Model 84 1 OB/841 1 A 



Ttihle hS, Uvctmmtmk’d 1'csf luiulfmMil for Performance (Sheet J ofJ) 



Rof. 

No, 


Instrumont 


Critiool Specldcatlaiu 


Uso 

(Noto 1) 


RoBomttloittlorf 

ilPMotlfll 


25 


Source Coiilrol 
Cable 


No snbstiinie may be used 


W A.T 


H620C 

8120.2208 

K620A 

0841060115 


2ft 


1 dll Step 
Ailomiator 


ix: to IHCllIz 
Type N Connectors 


F.A 


8.19.111 


27 


10 dll Step 
Atiemiuior 


DC to IBGIU 
Ty|vr N Connector 


l\A 


8.19511 


28 


Adapter 


Type N Mtilc^Malc 

1 


F»A 


1250.0778 


29 


y\dapter 


Type N Fcrnale>l‘emale 


A 


12500777 


30 


Adapter (2) 


Type N Male to llNC Female 


A 


12504)780 


31 


Adapter 


Scalectro SMC Malc*Malc 

1 


A 


12500827 


32 


Adapter Cable (2V 


36“ Cable SMC Female 
to UNC Male 


A 


11592.60001 


33 


Test Covers for 
8411 A 


No MibsUlute may be tii&eil 

1 


A 


08411.60035 


34 


APC-7 Contact 
UxiructorTool 


No snbslituie may be used. 


R 


50600236 
(Notes 2 and 4) 


35 


APC-7 Spanner 
Wrench 


No «*'' ..e may be used. 


R 


50604)237 
(Notes 2 and 4) 


3ft 


Open Pnd Wrench 
9/16“ X 1/2" 


Thickness: 3/32“ maximum 


R 


87100877 
(notes 2 and 4) 


37 


llurndy Pxiracior 
Tool 


llurndy Purl No. Rx20>25 V2 


R 


None 



1 , P = Performance; A “ Adjustirieni; T Troublesliooling; K “ Repair. 
, Pan ofllP 1 1 587A Accessory Kil. 

. Pumislicd wlih IIP 8741 A and 8742 A. 

, Part ofllP 1 1591 A APC»7 Connector Tool Kil. 



































































Mode) 8410B/8-MIA 



Instelliition 



SECTION II 
INSTALLATION 



2-1. INITIAL MECHANICAL INSPECTION 

2-2, ir external damage lo the shipping carton Is 
evident, ask the carrier's agent to be present vvhen 
the Instrument is unpacked, Check the Instrument 
for external damogc such os broken controls or 
connectors, and dents or scratches on the panel 
surface. If damage Is evident, refer to Paragraph 
2-5 for rccomimnded claim procedure and 
repackaging Information, If the shipping carton Is 
not damaged, check the cushioning material and 
note any signs of severe stress as nn indication of 
rough hondling In transit. If the Instrument op- 
pears undamaged, check for all supplied ac- 
cessories, then perform the electrical check 
{paragraph 2-3), 

2-3, INITIAL ELECTRICAL INSPECTION 

2-4, Check the electrical performance of the net- 
work analyser as soon us possible after receipt by 
performing the Performance Test (Paragraphs 4-1 2 
through 4-18), 'Die Performance Test procedure 
compores the electrical performance to the speci- 
ncutlons of Table I-l, lids test Is olso suitable for 
Incoming quality control Inspection, If the net- 
work analyzer does not perform within the specifi- 
cations when received, refer to Paragraph 2-5 for 
recommended claim procedure and Paragraph 2-7 
for repackaging Information, 

2-5, CLAIMS 

2-6, If physical damage Is evident, or If the in- 
strument docs not meet specifications when re- 
ceived, notify the carrier and the nearest Hewlett- 
Packard Sales and Service Office, (See list at rear 
of manual.) The Sales and Service Office will ar- 
range for repair or replacement without waiting 
for settlement of a claim with the carrier, 

2-7- REPACKAGING FOR SHIPMENT 

2-6- Using Original Packaging 

2-9, The same containers and materials used In 
factory packaging can be obtained through the 
Hewlett-Packard offices listed at the rear of this 
manual. If the Model 8410B or Model 841 1 A is be- 
ing returned to Hewlett-Packard for servicing, at- 



I’lch a tag indicating the type of service required, 
return address, model number, and full serial 
number. Also mark the container FRAGILE to 
assure careful handling. In any correspondence, 
refer to the instrument by model number and full 
serial number. 



2-10, Using Other Packaging 

2-11, The following general instructions should 
be used when repackaging with commercially 
available matcrialst 

a. Wrap the instrument in heavy paper or 
plastic, (If shipping to a Hcwleit-Packord service 
office or center, attach a tag Indicoiing t! c type of 
service required, the return address, model 
number, and full serial number,) 

b. Use a strong shipping container, A double- 
wall carton made of 350 pound test material Is 
adequate, 

c. Use enough shock-absorbing material (3-to 4- 
inch layer) around all sides of the Instrument to 
provide firm cushion and prevent movement in- 
side the container. Protect the control panel with 
cardboard, 

d. Seal the shipping container securely, and 
mark It FRAGILE to assure careful handling. 

c. In any correspondence refer to the instrument 
by model number and full serial number. 



2-12. PREPARATION FOR USE 



2-1 3, Power Requirements 

2-14. The 84I0B requires a power source of 100, 
120, 220, or 240 volts ac -t-5»;o - 10%, 50 to 60 Hz, 
single phase. Power output should be capable of 
85 watts when the 84I3A Phase-Gain Indicator 
plug-ln is Installed, and 105 watts when a CRT 
display plug-ln is installed (8412A rectangular 
display or 8414A Polar display). 
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Installation 



Model 841 OB/8411 A 



2>16» UnoVollBgoSoloollon 

2*16, I'lgure 2»l provides instructions for line 
voltage and fuse selection. A set of fuses is sup- 
plied with the Instrument. 

CAUTION 

To prevent damage to the Instru- 
ment, make the line voltage selec- 
tion before connecting line-power* 

2-17. Power Cable 



2-18. To protect operating personnel, the 
National Electrical Manufacturers* Association 
(NEMA) recommends that Instrument panels and 
cabinets be grounded. Accordingly, the Model 
8410B Is equipped with a three-conductor power 
cable which, when plugged into an appropriate 
receptacle, grounds panel and cabinet. The offset 
pin of the three-prong connector Is the grounding 
pin. (See Table 2-1 .) 

2-19. When operating the Model 8410B from a 
two-contact outlet, the protecting feature msy be 
preserved by using a three-prong to two-prong 
adapter (HP Stock No, 1251-0048) and connecting 
the green wire of the adapter to ground. 




2-21, The Model 84I0D cabinet has plastic feet 
and a foldaway tilt stand for convenience in bench 
operation. Ihe stand inclines the instrument 
enough to make the panel features eosy to sec. The 
plastic feet provide clearance for air circulation 
and make the Model 84I0U self-aligning when 
stacked on other Hewlett-Packard full rack-width 
modular Instruments, 



2-22. Rook Mounting 

2-23. Preparation for rack-mounting Is Il- 
lustrated In Figure 2-2. All necessory hardworc Is 
contained In the available rock-mounting kit (HP 
Stock No, 5060-8741), This rack-mounting kit Is 
supplied with Option 908 Instruments. 



2-24. Connecting (ho Model B411A 

2-25. To connect the Model 841 1 A to the Model 
8410D; 



a, Set the Model 8410D LINE to off (push- 
button not lighted). 



b. Hold the Model 841 1 A cable connector so 
that the head of the screw In the connector body 
enters the slot in the top of the Model 8410B 
INPUT connector and push the connectors firmly 
together. 



c. Tighten the coupling ring securely. 



RtCtmclE EDR RRIMARV ROWER CORO 




SELECTION OF OPEnATINO VOLTAGE 

l> Slide open power module cover door end 
puili FUSE PULL lever to left to remove 
luie. 

3> Pull out voltrBO'felector PC bonrd> Potltion 
PC boord io that volletje neereit octuol 
linn voltoon level will eppeer In module 
window, Puih board bock Into It* ilot, 

3, Push FUSE PULL lever Into Itt normal 
rlohtborrd poihlon, 

A, Check lutr to moke lure It li ot correct 
roiino end type lor input AC line voltege, 
Fuie rallngi lor dlllerent line volioeot 
ere indicated below power module. 

n, Intert correct lute In luieholder. 
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Figure 2-1. Line Voltage Selection 





Model 84I0U/84IIA 



Instutlntlon 



mil! A C rower Cahlex A vaitahh 



Cob's 
HP Port 

PlugTvpj** Number 



i 




i: 



8120-135: !o 
8120 ! 303 '6 



Plug 

' Description 



Straiglit*DSI3634 

90“ 



8120-1369 0 
8120 0696 



I 



8120-1689 7 

8120-1692 2 



StrDlgl)l*NZSSI98/ 
ASCI 12 
90" 



Slral|ilit*cm;7-Vl 1 



8120-13481 5 



3981 5 
754 




8120-1378 1 

Mb 8120-1521 6 

^ [ 8120-1676 2 



8120-2104 3 



StrfltglU*NEMA5-151> 

90" 

SttBlglU*NEMA5-l5P 



StrBlgIU*NEMA5.15P 

90" 

Slra[|iIU*NEMA5-15P 



StralglU’SEVlOll 
1959-24507 
Type 12 



8120-0698 6 Stralgltt*NEMA6-l5P 




8120-1860 6 Slralgl(l*CEE22-VI 



Ceblo 
Longth 
cm (Inches) 




For Use 
In Country 



Mint Cray 
Mint Cray 




Australia » 
New Zealand 




Jade Gray 
Jade Gray 
Jade Gray 



Enst and West 
Europe, Saudi 
Arabia; Egypt 
{unpoinrized In 
mony nations) 



United States, 
Canada » 

Japan (100 or 

200V), 

Mexico, 

Plitllppines, 

Taiwan 



201 (79) 




Part number shown for plug is Industry Identifier for plug only. Number sitown for cable is HP Part 
Number for complete cable including plug, i 

E “ Earth Ground, L » Line; N » Neutral 



I 



I 



















































Fnstcllutlon 



Model 841 OB/8411 A 



I 

I 






Model 84105/8411 A 



Inslullation 



• 2-26, INSTALLING A DISPLAY UNIT. 

2‘27. To Install a plug-ln display unlit 

a. Set Model 8410B LINE switch to off 
(pushbutton not llghlcd)^ 

b. Press down on the extractor-retainer lever 
latch and swing the lever outward to its mechanical 
slop. 

c. Rest the rear feel of the display unit on the 
bottom of the plug-in comparimcnt» then slide the 
plug-ln toward the back of the compartment until 
the exiracior-reiolner lever starts to move. 

d. Pivot the extractor-retainer lever back to Its 
closed ond lotchcd position. All necessary elec- 
trical connections between the display unit and 
Model 84I0B arc made automatically. 

2-28. CARE OF INPUT CONNECTORS 

2-29. RF signals ! arc coupled Into the Model 
8411 A through 50-ohm. 7-nim APC-7 coaxial con- 
ncciors.Thcsc connectors should be handled with 
! particular core for twoimuln reasons! (I) continui- 
ty through APC-7 connectors Is obtained by end- 
\ to-end contact of the Inner ond outer conductors; 

, , consenuchtly, the electrical performance of the 
\ connector Is Inrgelj' dependent upon the condition 
'of these exposed surfaces, and (2) the critical con- 
thctlng surfaces are directly attached to the vital 
frcaucncy converted units Inside the Model 841 1 A 
, and are not separately replaceable. 



2-30, Important recommendations for the handl- 
ing and care of the Input connectors ore given In 
Figure 2-3. The pan of an Input connector that Is 
most likely to be damaged Is the Inner conductor 
contact. Since It protrudes slightly beyond the 
plane of electrical contact, any wiping octlon of 
one connector across the other can damage the 
contact enough to cause a discontinuity. The risk 
of this kind of damogc can be minimized by always 
having the coupling sleeves on the Model 841 1 A 
connectors fully extended. 

2-31. Contact Replacoment 

2-32. Replacement inner conductor contacts .ire 
available from Hewlett-Packard (Stock Number 

• 1250-8907), and from Amphenol RF Divksion, 

Danbury, Connecticut (Pan Number 131-129). 



a. Do not apply more than slight inward 
pressure to the Inner conductor. 

b. Do not apply ANY twisting force to the Inner 
conductor. 

c. Do not alicmpi to repair contacts, 

d. Do not re-use contacts. 



CAUTION 



Inward pressure or twisting force 
applied to the Inner oonduotor oan 
render the Model 841 1 A Inoperative. 

2-34. Because of the above considerations, con- 
tact removal should not be attempted with ordin- 
ary hand tools. Only the Hewlett-Packard self- 
positioning, hypodermic-action contact extractor 
tool (Slock No. 5060-0236) should be used. This 
tool exerts no appreciable Inward pressure and no 
twisting force on the inner conductor. Instructions 
for removing contacts ore supplied with the tool. 



2-35. No tool Is required for Installing a replace- 
ment contact. Insert the contact gently by hand, 
applying only enough Inward pres.surc to snap It 
Into place. Then check for proper Installation by 
Inspecting the contact for even spacing of its four 
segments. Also, test for normal spring action by 
applying light Inward pressure against the end of 
the contact with a pencil cMser. As the pressure is 
released the spring action of the contact should 
cause It to move outward, If not, the contact Is 
defective and should be replaced. 



2-36. Ccupling Mechanisms 

2-37, The coupling mechanism includes the 
coupling nut and the two-piece coupling sleeve 
assembly shown In Figure 2-3. Both of these parts 
can bCf replaced without access to the Inside of the 
Model 84 11 A, and without disturbing either of the 
conductors, A special spanner wrench, HP Slock 
Number 5060-0237, Is required. This wreneb'Is In- 
cluded In Accessory Kit II587A and APC-7 Con- 
nector Tool Kit 11 59 1 A, ,1 

2-38. To remove a coupling mechanism! 

a, Fully ^.xtend the coupling sleeve to provide a 
guide for the spanner wrench, 

2-5 



2-33. The following important precautions apply 
to the replacement of inner conductor contacts: 



U Jim. li aJiMJ 



I I ' ‘ 





Itistiillatlon 



Model 84I0IV84I1A 



OUTER CONDUCTOR 




COUPLING BLEEVE 



INNER CONDUCTOR 
CAUtlON 

Oo not Util Inner ton- 
doclor. Any ralolion con 
dliobli (oinplir. 

.INNER CONDUCTOR 
CONTACT 



COUPLING NUT' 



To Conned t 



K On one connector) retract the coupling sleeve 
by turning the coupling nut counterclockwise 
until the sleeve and nut disengage, 

2, On the other connector, fully extend the 
coupling sleeve by turning the coupling nut 
clockwise, To engage coupling sleeve and 
couoling nut when the sleeve Is fully retracted, 
pres,' back lightly on the nut while turning It 
clockwise, 

3, Push the connectors firmly together, and 
thread the coupling nut of the connector with 
retracted sleeve over the extended sleeve. Leave 
the other coupling nut in the original position; 
closing the gap between coupling nuts tends to 
loosen the electrical connection. 

To Disconnect; 

I, Loosen the coupling nut of the connector 
showing the wider gold band. 



SUPPORT DEAD 



2, IMPORTANT; Part the connectors carefully 
to prevent striking the Inner conductor 
contact, 

CARE 

I. Keep contacting surfaces smooth and clean. 
Irregularities and foreign particles can degrade 
electrical performance. 




COUPLING SLEEVE 



CONTACTING 

SURFACES 



i 




WIDER 

BAND 



2, Protect the contacting surfaces when the 
connector Is not In use by leaving the coupling 
sleeve extended, 

3, Use llntlcss material and/or flrm-brlstlcd 
brush such os toothbrush for cleaning, If u 
cleaning fluid Is needed use Isopropyl alcohol, 
IMPORTANT; Do not use aromatic or 
chlorinated hydrocarbons, esters, ethers, 
terpenes, higher alcohols, ketones, or ether* 
nlcohols such as benzene, toluene, turpentine, 
dioxanne, gasoline, cellosolve ocetate, or car- 
bon tetrachloride. Expose the connector parts 
to the cleaning fluid and Its vapors as briefly as 
possible, 



Hgwre 2-S, Arc- 7 Co/ifu’crors 
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Model 841013/8411 A 



liistiillatlon 



Align (he wrench so both pegs engage the 
holes in the end of the coupling sleeve assembly* 

c* Pressing the wrench firmly against the con* 
ncctor, unscrew the sleeve assembly by turning the 
wrench counterclockwise* 

2‘39* When Installing a coupling mechanism, set 
the coupling nut in place on (he connector first, 
then thread on the coupling sleeve assembly and 
tighten It firmly with the spanner wrench* (Exten* 
ding the coupling sleeve helps to keep the spanner 
In position during (he final tightening* 



2 . 40 . POWER SWITCH LAMP 
REPLACEMENT 

2*41* The lamp housed in the POWER switch 
pushbutton Indicates that line power Is applied to 
(he Model 84IOB* To replace (he lamp, pull out the 
pushbutton, and remove the lamp. The HP Stock 
Number for a replacement lamp Is listed under 
DSl In thcTable of Replaceable Parts* 

2-42* OPERATORS QU|CK*CHECK 
PROCEDURE 

2'43. The following procedure checks the overall 



functional operation of the 84I0U and 841 lA 
system, but does not check calibration* 



a. Connect equipment as showr "Igure 2*4* 

b* Set signal source for slngleTrequency 
CW operation, ony frequency from 1 10 MHz to 
1 2*4 GHz, 



c* Set the 84 1 OB PREQ RANGE switch to a 
position that includes the signal source frequency, 

d* Set 8410B SWEEP STAPmLITV control to 
CW detent position* 



e* Slowly Increase signal source power until the 
84I0B REF CHANNEL LEVEL meter indkoles In 
the OPERATE ronge, 



f* Set TEST CHANNEL GAIN for a convenient 
TEST CHAN indication on the 84 1 2A display, 

g* Set 84I2A MODE switch to PHASE and 
DEC/DIV switch to 90* Adjust the PHASE VER- 
NIER control* The dot on the CRT should be 
stable and move smoothly in 0 vertical direction. 



tnstnllntton 



Modul 84I0B/B4IIA 
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Figure 2-4. Test Setup for Operators Quick Check 
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SECTION III 
OPERATION 



INSTRUCTIONS FOR MAKING 
MEASUREMENTS 

3*2. Slep-by'Slep Instructions for making baste 
transmission and reOection ineasurctnents with the 
84 1 OB/841 1 A are fonndj in Application Note 
AN 117-1 lncluili*d with your Instrument. Addi- 
tional copies may be obtained from your nearest 
Hewlett-Packard Office. 

3-3, A typical test setup for multlociave mea- 
surements is shown In Figure 3-3. lliis lest setup 



uses an 8620C/86222A for the 0, 1 1 to 2 OHz range 
and an B620C/86290A/B for the 2 to 18 OHx 
range. 

3-4. DESCRIPTIONS OF PANEL FEATURES 



3-5. Front and rear panel controls* connectors, 
and Indicators arc described In Figures 3-1 and 3-2. 
In these figures the numbers on the illustrations 
match the description numbers, 
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Moilol K410H/K4IIA 





LTEST. Test elmitiiel iiiptil> Impciltmce SO 
ohms, |■r^.•tplL■llcy 0,11 - 12.4 tlK/ 
(OptlotiOIKt 0,11 to IK Oil/). Iiipm povscri 
- lOilllm tiuixitmim, nut to cscml rerercita* 
chtumcl power hy more tlitm 20 illl, 
Dymimle rtiniJe: iti letisi fiO ill). AUinhs Ire- 
ipieiiey to which rel'erence chmmel Is iiiiieil, 
Coittiecior Is precision APO.7. ' ' 

2. REFERENCE. Uelercnce clumnel input. 
Impedance; SO ohms, l-'reiiiienc^ range; 0,11 



► l2.4OII/lOpiion0lK;0.ll to IK Oil/). In- 
ternal tmio>imiing tunes and ttach'- 
IU:ITIU:NcT. and rtiSI channel Inputs to 
the ttcipicncy ol the Kl l TKI-NCI’ Input. 
Uct|ititcd Input levels lie in a nnige heiwccn 
-IK and - JSdDin to 12,4 Oil/ and - IK to 
“25dl)m I'rom 12.4 to IK Oil/ (lot Option 
OIK), ln|tni power Is in this range when the 
I04- c’llANNhl I I VPI metci IndictiteN in 
the OPIilOVri- legloti. C onnector is picci- 
Sion Al>0.7,'- 



CAUTION 



8411AINPUT 




Maximum Input power: 60 mW 
(damage level). 

Maximum dc on RF line: ±3 volts 
(damage level), 



Static Discharge: Static charge on 
cables being connected to the Input 
can damage the Model 841 1 A. 

Do not twist the APC7 Inner conductor. 



l’l}<uro .^/. h'roHt Pawl Peatutes fh'lwct I of 2) 
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7. REF 'CH/:iNNEL LEVEL Mciv*r 
indtcnioi; ampiiiude of signal applied/ lu 
Model B4IIA reference cliannel Input. 
Pointer should be In OPERATE rcgipn for 
all phase and magnitude measurements. 
Uecousc the meter nveroges In RE power 
during the aiiiomailc rclocking cycle and 
sweeper reirnep, the meter level should be 
set with a slow sweep rate, 

I 

i 

8. AMPLITUDE VERNIER. Uncallbratcd 
test channel gain' vernier with at least 2 dU 
continuous range. Gain Increases with 
clockwise rotation. 



9. PHASE VERNIER. Continuous control 
for changing relative, phase of reference and 
test channel signals, Range Is at least 90° » 
uncallbratcd. 



lO. AMPLITUDE. Precision 69 dB test 
channel gain control. Left hand control has 
0 to 60 dD ri nge In lO-db steps. Right hand 
control has 0 to 9 dU range In I >dB steps. 



1 1. Pivoting lever Installs, retains, and extracts 
plug'll) display units, 



‘Sec Paragraph 2.28 for important instructions and Information on the use and care of AI*C.7 connectors, 
^Protect critical contacting surfaces by leaving the coupling sleeve extended when connectors arc not in use, 



3. INPUT. 84I0B connector mates with 
84I1A Harmonic Erequency Converter 
cable. 



4. POWER. Combination line power switch 
and power Indicator, Pushbutton glows 
when instrument Is on. Pushbutton retainer 
pulls out for lamp replacement (Paragraph 
2-40). 

5. FREQ RANGE (GHz). Automatic or 
manual frequency range selection control. 
In AUTO position, the 8410B monitors the 
source through the Source Interconnect 
Cable and automatically selects the proper 
frequency range. Particulor frequency 
ranges can be selected. Selected range must 
Include the frequency (or frequencies) at 
which measurements are to be made. The 
dial is marked to indicate that an 84IIA 
Option 0| 8 Is required for frequency ranges 
above 1 2,4 OH/. 



6. SWEEP STABILITY. Pine tuning 
control. Adjusts for best automatic tuning. 
A CW detent at the fully counterclockwise 
position gives best nuto.tuning for single 
frequency CW*mode operation, Por swept 
mcasuicments, this control Is typically set 
tothe|o*clock position. 




Figure i'/. From Panel Feaiures (Sheet 2 of 2) 
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1, Power line Modulo and FMee^, 
Allows sdccilon of 100, 120, 220 or 2»)0 
Voc Opcrolloij, To clmniic power sclcaion, 
power cable must be disconticcied from 
rcor of tnsirmnem. This allows plosilc 
window covering fuse compartment to slide 
to one side, exposing fuse. To either change 
fuses or power selection, 
pull outward on lever In fuse comparimcni, 

2, FREQ REF INPUT. Accepts a voltage 
proportlojial to reference channel Input 
frequency (I V/OHz), Voltage Is used In 
AUTO mode operation, FKEQ RDF 
INPUT Is supplied by the RF section of the 
8520C Sweep Oscillator, 

3, SOURCE CONTROL, For use when 
operated with the B620C Sweep Oscillator, 
Connector Is used with Source Control 
cable to provide Interconnection of Stop 
Sweep and External Trigger between 841011 
and 8620C Sweep Oscillator to allow multi- 
octave sweeps, 

4, SWP REF l^)PUT. SWP REF INPUT Is 
not used with the 8620A/C Sweep 
Oscillator, Accepts a vohngc proportional 
to rcferetjcc channel I iput frequency for 
single octave sweeps, Voltage enables auto> i 
tuning to track fast sweeping Input 
frequencies. Nominal 0 to +40 volts per 
octave from 20K ohms tfc20®/o source 
impedance required. The lower voltage 



must/ coincide with the lowest input 
frequency, HP 690 and 8690 Sweep 
Oscillators furtiish suitable rofcrence 
voltngefs, 

5. TEST CHAN OUT, 278 kHz sine wove, 
Amplitude depimds upon the omplliudc of 
the test channel RF Input and the sertings 
of the front-ponel TES*f‘, CHANNEL 
gain (dll) and AMPL VERNIER 
controls. Amplitude range Is 0 to about 10 
volts p-p, 

6. REF CHAN OUT. 278 kHz sine wave 
with amplitude fixed at about 2 volts p-p 
nominal when R):F CHANNEL LEVEL 
meter reads In the OPERATE region. 

7. TEST PHASE| 278 kHz sine wave with 
amplitude fixed at obout 0,22 volts p-p. 
Signal Is in tjlinse with test channel Input. 

8, BLANK,’ Provides a -2 to ■-4 yoli 
blonking slgnol when the 8410U Is not 
phase locked. This blanking signal may be 
used with an auxiliary display unit, 

9, AIR INTAKE FILTER. Clean regularly. 

Do not obstruct airflow, i 

10, SERIAL NUMBER PLATE. Eight digit 
serial number should be Included in any 
corresponderice concerning the Model 
8410U. 



*Swept frequency measurements can be made over somewhat wider frequency ranges than indicated by the 
FREC] RANGE (GHz) selector provided the sweep reference voltages cover the required ranges. 



34 



Figure S^2. Model 84108 Rear Panel Features 
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SECTION IV 
PERFORMANCE TESTS 



4-1. INTRODUCriON 



4*2, Tills section provides instructions for checks 
Ingcollbrutlon und perrormnnccof the 84101) Net- 
work Analyzer and 841 1 A Harmonic Frequency 
Converter, 



CAUTION 

STATIC DISCHARGE. The sampling 
diodes In the 6411 A moy be damaged by a 
discharge of static electricity. Momentarily 
ground and short connectors prior to 
making connection to 8411 A Input 
connectors. 



MAXIMUM RF POWER. Maximum RF In- 
put at 6411 A before damage occurs Is 50 
mW. RF levels above - 10 dBm In the test 
'Channel and -18 dBm In the reference 
channel will cause distortion in the 6411A 
preamplifiers. 



MAGNETIC FIELDS. When using an 
6412A or 84i4A Display plug>ln» do not 
place the 6410B near a sweep generator 
containing a BWO which has an unshield- 
ed permanent magnet or the CRT will be 
permanently magnetized, causing poor 
focus. Separate M12A or 6414^ from any 
magnetic source by a distance of at least 
two feet. 



4-3. LINE VOLTAGE REQUIREMENTS. 



4-4. During the performance test, the network 
analyzer must be connected to a source of power 
which is 50 to 60 Hz and 100, 120, 220, or 2-10 
VAC +5-l0®/e. If source power Is not within 



tolerance, the network nniilyzcr should he con- 
nected through u vuritible auto irimsformer to the 
nc power source. The line voltogc at the input of 
ihe 841013 should then be adjusted to 1 15 or 230 
Vne -f5-IO%. 



4-6. PERFORMANCE TEST PROCEDURES 



4-6. PURPOSE 



4-7, The procedure in purographs 4-12 through 
4-18 check the 84I0B mid 841 lA performance, 
This procedure moy be used during Incoming 
Inspection, periodic evoluallon, or after repair or 
alignment. The tests can be performed without 
access to the instrument Interior. The 
specifications of Table I -I are the calibration 
standards. 



4-8, Table 4*1 is o performonce test record. This 
may be used during the test to record the test 
values obtoined. This provides a permanent record 
of the test values for use at a later time during 
performance testing or periodic evaluation. 



4-9, If the 84I0D/84I I A system fulls to meet any 
of the calibration tests, and a circuit malfunction 
Is not suspected, proceed to the appropriate ad- 
justment procedure in Section V, If a circuit mal- 
function Is suspected, perform troubleshooting 
procedures In Section Vlll, 



4-10. TEST EQUIPMENT REQUIRED 



4-11, The test instruments and accessories re- 
quired to make the performance test are listed In 
Table 1-8, Test instruments other than the ones 
listed cun be used, provided their performance 
equals or exceeds the Critical Spcclficutlons listed, 
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IVrroriiiimco Tests 



Mmlel H4I0»/H-IIIA 



PERFORMANCE TESTS 

AUTOMATIC TUNING TEST 
SPnciRCATION TESTED 

Amoniaik Tuning 
TnSTDESCIUI»T|C)N 

Sets up inititil test conditions tnid chocks lor phase lock of the system. 




lOdBArUh'UArOR 



TEST EQUIPMENT: Items I* 10, 14, 16, 20, 23, 25, Table 1-8. 

PROCEDURE 

a. Connect equipment us shown In test setup ubove. 

b. Check that Hue voltage at Input of 84I0B Is 100, 120, 220, or 240 VAC +5% or - 10%, and that the 
linc-voltage selection card in lh«* power module at the rear of the 8410B corresponds to tlie line 
voltage. 

c. Set signal source lor lull band sweep ctperailon, any rrcqucncy from 1 10 MHz to 12.4 GHz. (18 GHz 
ir option 018). Set RE BLANKING to OFF. Set sweep speed to .ipproxlnmtcly the middle ol‘ the fast 
range, Use MARKER Sweep when using 86222A/B RF pUig-in and set START MARKER to 
> 1 10 MHz. 

d. Set 8410B FREQ RANGE switch to AUTO and TEST CHANNEL GAIN to 20 dB. 

e. Adjust signal source POWER LEVEL control for an 84IOB REF CHANNEL LEVEL meter 
Indication in the OPERATE region. 

r. Set 84I2A Display MODE switch to AMPL, dB/DI V to 10, and BW to 10 kHz. 








Model 8«H0I)/H41IA 



I’errormtmee Tests 



PERrORMANCE TESTS 



AUTOMATIC TUNING TEST (Cont’d) 

g, Set 8410H SWEEP STAIR UTV control to a position that gives a continiions amplltuile trace on 
8412A display^ A typical setting Is at I oT’lock position. It may he necessary to reduce sweep rate on 
signal .source, (Uriglit dots on ilie display are band switch points lor eltlier the 84101) or the H620C.) A 
typical pliasedocked signal trace is shown in Pigure 4>l. A signal timt is not phase locked is shown in 
Eigurc 4-2, 




Hiiurc Typkal Ofsphy of Pbasc'l.ucked 

0,}} to 2 Off:, or 2 to lii GHz 



h'lyure •t^2> Typical Display ofSIynal That Is 
iVot Thasc-iocked 




4-13, REFERENCE CHANNEL INPUT POWER RANGE TEST 
SPECIFICATION TESTED 

REFERENCE CHANNEL INPUT POWER RANGE: Variation between - 18 and -35 dl)m, 0.1 1 to 
12.4 GHz, and between - 18 and “25 dl)m, 12.4 to 18 GHz (Option 018), causes < 1.5 dl) amplitude 
and < 4° phase change ui output. 

TEST DESCRIPTION 

The AGC circuit Is checked for correct operation between at least - 18 dl)m and -35 dl)m range, 0.1 1 to 
12.4 GHz, and between -18 and -25 d 13m, 12.4 to 1 8 GHz (Option 01 8), This is done by changing RF In- 
put power levels to the two operating extremes of the AGC circuit and still maintaining constant reference 
channel output. 



Phase and amplitude are then monitored througlj the specified AGC range to determine that they remain 
within specifications through the entire range. 
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PERFORMANCE TESTS 



4-13, REFERENCE CHANNEL INPUT POWER RANGE TEST (Conl’d) 

TEST SETUP 
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TEST EQUIPMENT: Items l,2^ lO, 14, 20» 23» 24, 26, 27, 28, Tublc l-B, 

PROCEDURE ^ 

tt, Change equipment test setup as above with 84I I A REF port connected to cable from power splitter^ 
Set signal source to CW mode and frequency to 2 GHz, Set 8410B SWEEP STABILITY control to 
CW detent position and FREQ RANGE control to Include 2 GHz, Preset I dB step attenutttor to 0 
and 10 dB step attenuator to 10, 

b. Check for phase-locked condition In the 8410B as followst 

(1) REF CHANNEL LEVEL meter should Indicate In the OPERATE range. If not, adjust signol 
source POWER LEVEL control and 10 dB step attenuator to obtain OPERATE Indication on meter, 

(2) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90, Adjust the PHASE VERNIER 
control. The dot on the CRT should be stable ond move smoothly In a verticol direction. Return 
841 2A MODE switch to AMP,. (Amplitude). 

c. Set 84I2A Display MODE to AMPL and dB/DIV to I.O dB, Set 84I0B TEST CHANNEL GAIN to 
20 dB and set CRT dot to ccr.Ier horizontal line with AMPLITUDE VERNIER, Increase power from 
signal source until 8412 A Indication starts to Increase (>0.5 dB), This indicotes thot iiie upper limit of 
the AGC range Is reocned, 

d. Disconnect 841 1 A REFERENCE Port from cable to power splitter and connect power meter 
thermistor mount to this cable. Power nicu’r indication must be > >“ 18 dBm, Note and record power 
n.ztcr Indication, 
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PBRrORMANCE TESTS 



REFERENCE CHANNEL INPUT POWER RANGE TEST (Conl’d) 

c, Set sIbhuI source to 12.4 CM?, und set B4I0IJ FREQ RANGE control to Include 12.4 GHz. Set 
POWER LEVEL control ol‘ signal source for a power meter Indication of - 18 dUm. 

r. Disconnect power meter thermistor mount and reconnect 841 1 A REFERENCE port to the cable from 
the power splitter. Set CRT dot to center horizontal line with AMPLITUDE VERNIER control, 
Reduce RF Input power by inserting attenuation with the variable attenuators until 84I2A indiention 
starts to decrease (>l dll). This Indicates that the lower limit of the AGC range is reached. The 
amount of attenuation Inserted should be > 17 dlL This, when added to tlic - 18 dBm reference that 
was set in step wilt give the lower AGC limit of > -35 dBm, With normal AGC action, the 
84 1 2A display Indication should stay constant between at least the - 1 8 to - 35 dBm range, 

Note tlic liimis of the AGC range, 



g. Proceed to step *'J'^ if 84) I A docs not contain option 018, 
OPTION 018 ONLY (12,4 to 18 GHz Range) 



h. Disconnect 84| | A REFERENCE port from cable to power splitter and connect thermistor mount to 
this cable. Set signal source to IB GHz and set 84IOB FREQ RANGE control to include 18 GHz, Set 
POWER LEVEL control of signal source for a powc' meter Indication of - 18 dBm, 




Disconnect power meter thermistor mount und reconnect 84) )A REFERENCE port to ilie cable from 
tlie power splitter. Set CRT dot to center liorizontal line with AMPLITUDE VERNIER control. 
Reduce RF input power by inserting attenuation witli the variable nitenuotors until 841 2A Indication 
starts to decrease (>) dB), Tills Indicates that the lower limit of t)ie AGC range is reaclied. Tile 
amount of attenuation Inserted should be z7 dB, This, when added to the -18 dBm reference that 
was set in step "IP* will give the tower AGC limit of -25 dBm, With normal AGC action, the 
84I2A display indication sliould stay constant between at least the - 18 to -25 dBm range. Note the 
limits of the AGC range. 



J, Set signal source to 12,4 GHz und set 84I0B FREQ RANGE control to include 12.4 GHz, Disconnect 
841 1 A REFERENCE port from cable to power splitter und connect power meter thermistor mount to 
this cable, Set output level of signal source for a - 18 dBm indication on power meter. Disconnect 
power meter thermistor mount and reconnect the 84 HA REFERENCE port to the cable from the 
power splitter. ^ ' 

k. Set 84I2A Display MODE switch to DUAL, dB/DlV to 1,0, DEG/DIV to 1,0 und BW to 0.1 KHz, 
With 84I0B AMPLITUDE VERNIER control, position amplitude truce dot on center horizontal line 
and with PMAoE VERNIER control, position phose truce dot pne major line below the center 
horizontal line on CRT, 

l, While observing the 84|2,Ai Dhiplay, increase the variable attenuator by 17 dB, This is the specified 
AGC range of - 18 to -35 dBm, The difference between the maximum and minimum amplitude and 
phase indications shoulu not be greater than 1 ,5 dB or 4 degrees over the 17 dB range, 

OPTION 0 1 8 ONLY ( 1 2.4 to 1 8 GHz Range) 




Set signal source to 18 GHz and set 84 1 OB FREQ RANGE control to include 18 GHz, Disconnect 
841 1 A REFERENCE port from cable to power splitter ond connect power meter thermistor mount to 
tills cable. Set POWER LEVEL control of signal source for a - 18 dBm Indication on power meter. 
Disconnect power meter thermistor mount and reconnect tlic 841 1 A REFERENCE port to the cable 
from the power splitter . 
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REFERENCE CHANNEL INPUT POWER RANGE TEST (Conl’d) 

I). Set 84I2A Display MODE switch to DUAL* illl/DlV to l,0, DEO/DIV lo I.O, mui HW to OJ KHz. 
With IMIOH AMPLITUDE VEKNIliH control, position itmpllimic irnccdot on center horlzoninl line 
und with PHASE VERNIER control, position phuse Irnec dot one tmijor line below the center 
horizoniul line on CRT, 

0 , While obscrvhiii the U4I2A Display, Increase the variable attenuator by 7 dll, This Is the sped fled 
ACC longe of - 18 to -25 dlJin, The dllTerence between the nmxlinuin and mlninunn amplitude and 
phase Indications should not be greater than 1 ,5 dlJ or 4 degrees over the 7 dli range, 



4-14, AMPLITUDE RANGE AND ACCURACY TEST 



SPECIFICATION TESTED 

AMPLITUDE RANGE: 69 dB total In I0« and l-dB steps; vernier provides continuous adinstment over at 
least 2dIL 

AMPLITUDE ACCURACY: ttO.l dB per lO-dB step, not to exceed ±0,2 dB cumulatlvet ±0,05 dB per 
I'dBstep, not to exceed ±0,1 dBeuinulativc, 

t 

TEST DESCRIPTION 



The TEST CHANNEL GAIN attenuators arc tested for accuracy und the AMPL VERNIER control opera- 
tion Is checked. This Is done by feeding a constant RF signal through the test channel and monitoring the 
278-kHz signal on an ac voltmeter, The attenuators arc set ui each position and the resultant change In 
signal level Is read on the ac voltmeter, 



TEST SETUP 




IIARMOMC 
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TEST EQUIPMENT: Items 1, 3, 10, 14, 16, 20, 23, Table 1-8 



AC VOUMtItB 
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PERFORMANCE TESTS 



AM, AMPLITUDE RANGE AND ACCURACY TEST (Cont'd) 

PROCCDURE 

u. ClmuBc cqulpmeru lest setup as shown above, Set signal source to CVV mode and Ireouency to any 
CW frequency in O.l I to 12,4 OMz range (18 OH?. If option 018), Set 8410U SWEEP STAI3ILITV 
control to CW detent position and FREQ RANGE control to Include frequency of signal source, 

b, Check for phase-locked condition In the 84 1 OU as foltowst 

(1) REP CHANNEL LEVEL meter should indicate In the OPERATE range, If not, adjust signal 
source POWER LEVEL control to obtain an OPERATE Indication on meter. 

(2) Sei 84 12 MODE Switch to PHASE and DEO/DI V Switch to 90, Adjust the PHASE VERNIER 
control, The dot on the CRT should be stoblc and move smoothly In a vertical direction. 

c. Set 84I0U TEST CHANNEL GAIN 10 dB/step control to OdU, 

^“****‘^ AMPLITUDE VERNIER control and TEST 

CHANNEL GAIN I dB/step control for /.erodB indication on'-SOdB range of ac voltmeter, 

e. Increase Model 84I0B TEST CHANNEL GAIN in 10-dB steps and check accuracy as indicated 

uCIOW» 



Modal B410B TEST 
CHANNEL GAIN 


AC Vollmotor 


Tons Conlrot Selling 


Range Sotting 


lOdB 


-40 dB 


20 dB 


-30dB 


30 dB 


-20dB 


40 dB 


-lOdB 


50 dB 


OdB 


dOdB 


■MOuB 



AC Voltmolor 
Indicollon 



0( ±0,1) dll 
0(±0,2) dB 
0(±0,2)dB 
0(±0,2)dB 
0(±0,2)dB 
0(±0.2)dB 



± voltmeter error 
± voltmeter error 
± voltmeter error 
± voltmeter error 
± voltmeter error 
± voltmeter error 



f. Set ac voltmeter to - 30 dB range, set 8410B TEST CHANNEL GAIN 10 dB/step control to 20 dB, 
and set I dB/step control to zero dB. Adjust AMPL VERNIER control for a scale reference on AC 
Voltmeter dl zero or any one-dB scale division, 

g. Increase 84I0B TEST CHANNEL GAIN I dB/step control in 1-dB steps; ac voltmeter indlcaiions 
should Increase In corresponding 1-dB steps. If necessary, change ac voltmeter range to a higher or 
lower scale. Each meter Indication must be within ±0,1 dB of a t-dB major scale division on the 
meter, ± theioleranccof the voltmeter. 

h. Using the ac voltmeter, check AMPL VERNIER range. It should be at least 2 dB. 
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^►1B. TEST CHANNEL NOISE TRST 
SPECinCATlON TESTED 

TEST CHANNEL NOISEt < ~ 75 dBm, 0 J I to 1 2.4 OHz: 

< ~68dDm, 12.4 to 1 8 OHz (OPTION 01 8) 

TEST DESCRIPTION 

A “30dUrn signal at the TEST Input of the 841 1 A Is used to set a reference ot the Display Plug-In. Tlie RF 
Input signal Is removed from the 841 1 A TEST Input and the TEST Input l.s terminated, leaving only TEST 
CHANNEL noise to be measured at the display plug-ln. Noise level of -75 dBm Is 45 dB lower than the 
-30 dBm reference level. 40 dB of gain Is added In the TEST CHANNEL GAIN control and -5 clB from 
zero reference Is Indicated on the 841 2A Display pliig-ln totaling 45 dB. 

FOR OPTION 018 ONLY (12.4 to 18 OHz RANGE) 

A -25 dBm signal at the TEST Input of the 841 1 A is used to set a reference at the Display Plug-In. The RF 
Input signol Is removed from the 841 1 A TEST Input and the TEST Input is terminated, leaving only TEST 
CHANNEL noise to be measured ot the display plug-in. Noise level of -68 dBm Is 43 dB lower thon the 
-25 dBm reference level. 40 dB of gain Is added In the TEST CHANNEL GAIN control and -3 dB from 
zero reference Is indicated on the 84I2A Display plug-ln totaling 43 dB, 

TEST SETUP 
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TEST EQUIPMENT: Items 1, 2, 10, 14, 16, 18, 20, 23, 25, 27, 28, Table 1-8. 
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4-15, TEST CHANNEL NOISE TEST (Conl’d) 

PROCEDURE 

и, CImnge cquipmetii te.si setup ns shown above with Power meter thermistor mount connected to 10 dU 
attenuator from power splitter^ Set signal source to CW Mode and frequency to 12,4 GH?., 

b, Adjust 10 dB step attenuator and POWER LEVEL control of Sweep Oscillator for a -30 dBm 

Indication on power meter. Disconnect thermistor mount and connect 8411 A TEST port to lOdBat* 
tenuator from power splitter, * 

c, Set 8410B SWEEP STABILITY control to CW detent position and FREQ RANGE control to Include 
1 2.4 GHz, Check that REF CHANNEL LEVEL meter Indicates In the OPERATE range. 

d, Check for phase-locked condition In the 8410B as followst 

Set 8412A MODE Switch to PHASE and DEO/DIV Switch to 90, Adjust the PHASE VERNIER 
control. The dot on the CRT should be stable and move smoothly In a vertical direction, 

c. Set 84I0B TEST CHANNEL GAIN controls to 20 dB, 

f. Set 8412A Display MODE switch to AMPL^ dB/DIV to 10, and BW to O.l KHz. Adjust 84I0B 
AMPLITUDE VERNIER and TEST CHANNEL GAIN 1 dB/step controls to position CRT dot on 
center horizontal line of 841 2 display, 

g. Disconnect lO^dB attenuator from 8411 A TEST channel Input and connect 50-ohm termination to 
841 lA TEST Input, 

h. Increase 8410B TEST CHANNEL GAIN control by 40 dB, The 8412A should Indicate In the ncgotlve 
direction at least -5 dB, (This indicates less than -75 dBm equivalent Input noise.) 

OPTION 018 ONLY (12,4 to 18 GHz RANGE) 

I, Change CW frequency of signal source to 18 GHz. 

j, Disconnect 10 dB attenuator from 841 1 A TEST port and check for -25 dBm signal level at 10 dB 
attenuator. If necessary, adjust Sweep Oscillator POWER LEVEL control for -25 dBm Indication 
on power meter. Reconnect 10 dB attenuator to 841 1 A TEST port. 

к. Set 84I0B SWEEP STABILITY control to CW detent position and FREQ RANGE control to Include 
l8GHz, 

l, Check for phase-locked condition In the 8410B as followst 

(1) Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90, Adjust the PHASE VER- 
NIER control. The dot on the CRT should be stable and move smoothly In a vcrtlcol direction, 

m. Set 84I0B TEST CHANNEL GAIN controls to 20 dB. 
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' ' /(►IB. TEST CHj/\NNEl NOISE TEST (Cont’d) 

' IW Scl B412A Display MODE swdch lo AMPL, dU/DIV to 10, and BW to QA kHz. Adi.it 84IOB 
AMPLITUDE VEUNIER and TEST CHANNEL GAIN I dB/sicp controls to position CRT dot on 
, i’cnicrljorlzontnl line of 8412A display, 



^ 0 . Disconnect U) dB nttcninitor from 8411 A TEST clumncl Input and connect 50-ohin lermliiotlon t 
'8411 a TEST Input. 



p. Increase 84I0B TEST CHANNEL GAIN control by 40 dB, The 8412A should Indicate In the negative 
direction at least -3 dB. (This Indicates less than ~68 dBm equivalent Input noise,) 



4-16. TEST CHANNEL DYNAMIC RANGE TEST 

* SPECIITCATION TESTED I j 

' TEST CHANNEL DYNAMIC RANGE; -10 to -75 dBm, 0.11 to 12,4 OMz; 

-10 to -68i|Bm. 1 2,4 to 18 GHz (Option 018), 

TEST DESCRIPTION 

A known signal level of - 10 dBm Is applied to the 841 1 A TEST channel RF Input, A reference Is estab- 
lished on the 8412A. This represents the top of the test channel Input power range, A variable attenuator Is 
used to reduce the RF signal at the TEST' channel Input of the 8411 A to > -75 dBm (-fi8 dBm, 12,4 to 
18 GHz for Option 018). The equlvrlent TEST CHANNEL GAIN Is added and the resulting display Is 
compared to the originol reference. 




'TEST SETUP 
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10 dB AimiUAIOR 

TEST EQUIPMENT; Items I, 2, 10, 14, 16, 20, 23,24, 27, Table 1-8, 
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4-16. TEST CHANNEL DYNAMIC RANGE TEST (Cont'd) 

PROCEDUI^E 

u, CliBugc equipment test setup us shown above with B4I I A TEST port connected to cable 1‘rom variable 
ottenur'tor. 

b. Set signal source to CW mode and Frequency to 12.4 GHz. Set 84)013 SWEEP STAUILITV control to 
CW detent position and FREQ RANGE switch to Include 12.4 GHz. 

c. Check lor phase-locked condition In the 841013 ns Ibllowst 

(1) REF CHANNEL LEVEL meter should Indicate In the OPERATE range. IT not, adjust signal 
source POWER LEVEL control to obtain OPERATE indication on meter. 

(2) .Set 8412A MODE Switch to PHASE and DEO/DI V Switch to 90. Adjust the PHASE VER- 
NIER control. The dot on the CRT should be stable mid move smoothly In u vertical direction. 
Return 841 2A MODE Switch to AMPL (Amplitude) 

d. Disconnect 841 1 A TEST port Trom cable to variable attenuator and connect power meter thermistor 
mount to this cable. 

c. Set variable attenuator and 8410R TEST CHANNEL GAIN controls to zero dU. 

r. Adjust signal source POWER LEVEL control for - 10 dI3m Indieulion on power meter. Signal source 
output power should not be odjusted again during the remainder of the test. Disconnect thermistor 
mount from cable to variable attenuator and reconnect cubic to 841 1 A TEST port. 

g. Set 84I2A MODE Switch to AMPL, UWtoO.l kHz,anddU/DIVto 10. Adjust 84IOI3 AMPLITUDE 
VERNIER and TES*' CHANNEL GAIN I dl3/step controls to place dot on CRT one major division 
below center horizontal gniticule line. 

h. Set variable attenuator to 70 d)3 and Increase 841013 TEST CHANNEL GAIN by 65 dl3. The dot on 
the CRT should be below the reference established In step **g**. 

OPTION 018 ONLY (12.4 to 18 GHz RANGE) 

I. Set signal source to CW mode and Frequency to 18 GHz. Set 841013 SWEEP STABILITY control to 
CW detent position and FREQ RANGE Switch to Include 18 GHz. 

J. Set variable attenuator and 84I0B TEST CHANNEL GAIN controls to zero dU. 
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-1.10, TEST CHANNEL DYNAMIC RANGE TEST (Cont’d) 

k, Check for pliuKc.Iockcd condition In the 84I0D an follosvst 

(1) KEF CHANNEL LEVEL meter should indicute in the OPERATE rmige, If not, tidjusi slgiml 
source power output to obtttln un OPERATE (ndicntlon on meter, 

(2) Set 84I2A MODE Switch to PHASE and DEO/DI V Switch to 90. Adjust the PHASE 
VERNIER control. The dot on the CRT should be stable nnd move smoothly in a verticol dlrec* 
tion. Return 8412A MODE Switch to AMPL (Amplitude). 

l, Disconnect 841 1 A TEST port from cable to variable attenuator and connect power meter thermistor 
mount to this cable. 

m. Adjust signal .lource POWER LEVEL control for - 10 dl)m Indication on power meter. Signal source 
POWER LEVEL control should not be adjusted again during the remainder of the test. Disconnect 
thermistor mount from cable to vuiiable attenuator and reconnect cable to 841 1 A TEST port. 

n. Set H4I2A MODE Switch to AMPL, BW to O.l KHz, dB/DIV to 10. Adjust 8410B AMPLITUDE 
VERNIER and TEST CHANNEL GAIN 1 dB/step controls to place dot on CRT one major division 
below center horizontal graticule line, 

0 , Set variable attenuator to 60 dB and Increase 84I0B TEST CHANNEL GAIN by 58 dB. The dot on 
the CRT should be below the reference established in step 



4.17, CHANNEL ISOLATION TEST 
SPECIFICATION TESTED 

CHANNEL ISOLATION: >65dB,0,Il to6,OOHz; >60dB,6.0to l2,4GHzt >50dB, 12.4 to 18GHz 
(Option 018), 

TEST DESCRIPTION 

A reference Is established on the 8412A Display, The RF signal to the 841 1 A test channel Is disconnected 
and the input Is terminated with a 50'Ohm load. With the RF signal applied only to the reference channel, 
any signal present In the test channel is due to signal leakage between channels, Isolation between channels 
is measured by observing the signal level below the reference level established on the 84I2A Display, 
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4-17. CHANNEL ISOLATION TEST{Cont»d) 




AmNUATOR 




EQUIPMENT! Items l» 2» 10, 14, 18, 20, 23, 25, 27, 28, Table 1-8. 

PROCEDURE 

a„ Change equipment test setup as shown above with the power meter thermistor mount connected to the 
cable from the power splitter. 

b. Set signal source for manual sweep In the 2,0 to 6.0 GHz range ond set POWER LEVEL control for 
- 18 dBm Indication on power meter. Set MANUAL sweep control to full counterclockwise position, 

c. Disconnect thermistor mount from cable ond connect cable to 841 1 A TEST port, 

d. Set 8410B FREQ Range to AUTO and SWEEP STABILITY to CW detent position, Set TEST 
CHANNEL GAIN control to 20 dB, 

c. Check for phase-locked condition in the 8410B as follows! 

(1) REF CHANNEL LEVEL meter should indicate at the right edge of the OPERATE range, 

(2) Set 84I2A MODE Switch t.> PHASE and DEG/DIV Switch to 90, Adjust the PHASE VER- 
NIER control. The dot on the CRT should be stable and move smoothly In a vertical direction, 
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4-17* CHANNEL ISOLATION TEST (Conl'd) 

r, Set8412AMODEloAMPL,dB/DIVto 10, and BW to 0,1 KHzposUlons. 

g, Use TEST CHANNEL GAIN and AMPLITUDE VEKNIEK controls to place CUT dot on lop 
horizontal graticule line, This Is the relcrcnce line and will be used lor the remainder of the test. 

h. Disconnect HE cable to 841 1 A TEST port and connect a 50-Olnn termination to TEST port. 

I, Connect thermistor mount to HE cable from power splitter. 

j, Manually sweep the signal source from 2 to 6 GHz while maintaining a - 18 dBm indication on the 
power meter. The signal on the 8412A Display should be a65 dB below the reference levd set In step 
**g*L 



k. Set signal source for manual sweep In the 6 to 12.4 GHz range. Manually sweep the signal source from 
6 to 12,4 GHz while maintaining a - 18 dBm Indication on tin* power meter. The signal on the 8412 a 
D isplay should be &60 dB below the reference level set In step "g**. 

OPTION 01 8 ONLY (1 2.4 to 1 8 GHz RANGE) 



Set signal source for manual sweep In the 12.4 to 18 GHz range. Manually sweep the signal source 
from 12,4 to 18 GHz while maintaining a - 1 8 dBm Indication on the power meter. The signal on the 
8412A Display should be &50dB below the reference level set Instep “g'L 



4*18. INPUT IMPEDANCE TEST 
SPECIEICATION TESTED 
INPUT IMPEDANCE: 50 Ohms 

( 



ITcqucncy Rattge 


SWR 


RETURN LOSS 


0.11 to 2 GHz 


<1.5 


>l4dB 


2 to 6 GHz 


<2.0 


>9.6 dB 


Oto 12.4 GHz 


<3.0 


>6dB 


12,4 to 18 GHz (Option )18) 


<3.0 


>6dB 



TEST DESCRIPTION 

The Input Impedance of the RErERENCE and TEST Input ports on the 841 1 A is tested by measuring the 
rellected RE signal from the pons, using a Swept Amplitude Analyzer with a Retlectometer Bridge. Con- 
necting an APC-7 short to the TEST port of the Retlectometer Bridge provides a reference on the 
Analyzer. The short completely reflects the RE signal back to the measurement bridge. The REFERENCE 
and TEST ports of the 841 lA are connected and the amplitude of the retlectlon Is compared to the 
reference on the swept amplitude analyzer. 
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<1.18, INPUT IMPEDANCE TEST (Cont’d) 
TEST SETUP 
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TEST EQUIPMENT: Items I. 2, 7,19 21, Table 1-8. 

PROCEDURE 

a. Change eqiilpmem test setup as shown above using the 0.11 to 2.t) GII/ R|- p|iig-ln with no 
connections made to the TEST port ol‘ the reneciomeier bridge. Match 8750A Storagc-Normall/er to 
8755B. Reler to Seem III ot'8750A Operating and Service Manual (UP Part Number 08750-90010). 

b. Set 8755B Channel I DISPLAY mode to REFERENCE POSITION and adjust CRT trace to center 
horizontal graticule line with 8750A In UVPASS mode. 

c. Set 8755B Channel I DISPLAY to A/R, dB/DI V to 5, REFERENCE LEVEL to zero, REFERENCE 
LEVEL VERNIER to ON, and adjust VERNIER for a CRT trace on center horizontal gratlcitle line, 

0. 1 1 TO 2 GHz FREQUENCY RANGE 

d. Set signal source to .sweep from 0, 1 1 to 2 GHz, 

e. Connect power meter thermistor mount to adapter on TEST port of rellectotneter bridge and set 
signal source RF output level for a - 13 dBm Indication on power meter, 

f. Remove thermistor mount and connect APC-7 short to TEST port of bridge. 
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4-18. INPUT IMPEDANCE TEST (Oonrd) 

g. On 8750A, press CM ^J;cn INPUT, then STORE INPUT, then INPUT-MEM, This establishes 
rcferuice on CRT display, If an B750A Is not available, draw the rcrcrcncc line on the CRT display 
with a grease pencil and take i*“e dirrcrcnce between this line and the resulting trace in step *'h * to 
deierininc return loss, 

h, Remove APC-7 short and connect 841 lA TEST port and then REFERENCE port to TEST port of 
rcncctonieier bridge, 

I, The dirferencc between the resulting CRT display and the reference established In step “g'* should be 
> 1 4 dU (with a tfc ,8 dB uncertainty), 

2 TO 6 GHz FREQUENCY RANGE 

j. Set signal source to sweep from 2 to 6 GMzand repeat steps '*e'* through "h", 

k. The difference between the resulting CRT display and the reference established in step "g’* should be 
>9,6 dD (with tt ^0,7 dB uncertainty), 

6 TO 12,4 GHz FREQUENCY RANGE 

l. Set signal source to sweep from 6 to 1 2,4 GHz and repeat steps “e** through "IP*, 

m. The difference between the resulting CRT display and the reference established in step '*g** should be 
>6 do (with a cfc 1 ,0 dB uncertainty), 

12.4 TO 18 GHz FREQUENCY RANGE (OPTION 018) 

n. Set signol source to sweep from 12,4 to 18 GHz ond repeat steps “e*' through "IP*. 

0 . The difference between the resulting CRT display and the reference established In step "g** should be 
>6 dB (with a tt l,I dB uncertainty). 
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PARA. 

NO. 


PROCEDURI; 


-M2 


Power line voltage Input 




Automatic inning 
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Vurlutlon In rcrcrcnccehannel of 
- 18 to -35 dUm, O.l t to 12.4 GHz and 
-18 to -25dUm, 12.4 to 18GHz 
(Option 018) 
produces constant output 


4-14 


TEST CHANNEL GAIN tOdU/step 




Attenuators at setting: lOdlJ 

20 dn 

30 dn 
40 dU 
50 dB 
60 dU 




TEST CHANNEL GAIN 1 dB/step 




Attenuators at setting; 1 dB 

2dB 

3dB 

4dB 

5dB 

6dB 

7dB 

8dB 

9dB 




AMPL VERNIER range 


4-15 


Test channel noise 

< -75dDm,0.tl to 12.4GHz 

< -68 dBm. 12.4 to 18 GHz 
(Option 018) 



INDICATION 

ACTUAL 



90 Vue or 
108 Vue or 
198 Vue or 
216 Vue 

Plmsedock 



105 Vac or 
1 26 Vac or 
231 Vac or 
252 Vac 



AmpKiude: 
tna\. 
1,5 dl) apart 

Pliuset Mir;, 

&Max,4'’ 

apart 



0(d:0.l)dn 

0(d:0.2)dn 

0 (± 0 , 2 )dU 

0(±0,2)dn 

0(u.0,2)dn 

0(tt0,2)dn 

ct volt'ineter 
error 



±0.1 dOof 
a I>dn 
major scale 
division on 
meter, ± 
voltmeter 
error. 
























I'errormimcc Tcsis 



Mculel H4I0IVK41IA 



Tdhh'f'l, IWJhnmmcd Ttfsi licctmKSIwtn 2 oj' 2) 




PnOCEDURE 



Tost clmnncl operates over 
-10 to -75 clUin 0,1 1 to 12.4GHz 
-10 to -68cm:n 12,410 18 GHz 
(Option 018) 



Channel tsolmton >65 dl) In 
0,11 to 6,0 GHz range, >60dl) 
in 6.0 to 12,4 GHz range, and 
>50dBln 1 2,4 to 18 GHz range 
(Option 018) 



INDICATION 

ACTUAL 




65 dU 

(.11 to 6 GHz) 
60 dU 

(6 to 12.4 GHz) 
50 dl) 

(l2.4tol8GHz 
Option 018) 



SWR of 84 II A REFERENCE and 
TEST ports, < 1 ,5 In 0, 1 1 to 
2 GHz range, <2.0 in 2 to 6 GHz 
range, <3.0 In 6 to 12,4 GHz 
range, and < 3.0 In 12,4 to 18 GHz 
ronge (Option 018). (Indicotlon In return 
lo.ss.) 



REFERENCE FORT 



-l4dB 
(0,1) to 
2.0 GHz) 



-9,6 dB 
(2 to 6 GHz) 



TEST FORT 



-l4dB 
(O.U to 
2.0 GHz) 

-9.6 dB 
(2 to 6 GHz) 

-6dB 

(6 to 12.4 GHz) 

- 6 dB 

(12,4 to 18 GHz 
Option 018) 
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SECTION V 
ADJUSTMENTS 



6.1, INTRODUCTION 

5 ’ 2 , The procedures in this secilou provide nd- 
justmem instrucilons for the 8410D und 841 1 A. 
The udjustmem procedure should not be perform- 
ed as a routine malmenunce procedure, but should 
only be used (I) ofter replacement of a pan or 
component. (2) when the performance tests show 
that ihcspccincQilons of Table 1-1 cannot be met. 
or (3) when Instructed to do so In the trouble- 
shooting procedure. Before attempting any adjust- 
ment. allow 30 nilnutes warm-up time for the 
8410Band;i4IIA. 

5-3. The procedure consists of adjusting variable 
controls or selecting the value of specific com- 
ponents. A list of controls and their functions Is 
presented In Table 5-1. Table 5-2 is a list of 
factory- selected components. The procedure for 
selecting the correct values of each factory-selected 
component «s referenced In the table, Table 5-3 
gives HP Part Numbers for range of Rctory 
Selected Components. 



WARNING [ 

Any service or adjustmeni perform- 
ed with the covers removed should 
only be performed by qualified ser- 
vice personnel. A shock ha7ard ex- 
ists with the covers removed. 



B-4. TEST EQUIPMENT REQUIRED. 

5-5. Test equipment required for each adjust- 
ment piocedurc Is referenced at the bottom of th* 
test setup and Is listed In the Equipment List, Table 
1-8. Test Ins’runienis other than theories listed can 
be used, provided their performance equals or ex- 
ceeds the Critical Specifications listed. 

5-6. REPLACING FACTORY-SELECTED 
COMPONENTS. 

5-7. The values of some components In the 
84 lOB and 84 1 1 A ore selected ot the factory to pro- 
vide particular electrical requirements. A list of 
Factory-? ' ,tcd components Is presented in Table 
5-2. Till* .bic describes tK* function offcctcd by 
the com, .orient, the range of values used, and V: 
adjustment procedure for selecting the cor .ct 
value. The recommended procedure for replat ng 
a Foctory-Sclccted part Is as followst 

a. Try original value, then perform calibration 
test for that circuit. 

b. If collbrailon test cannot be passed, try 
typical value listed In Table of P.epiLceuble Farts, 
Table 6-3 or 6-4, 

c. If calibration test st(ll cannot be passed, per- 
form adjustment procedure for that circuit using 
component values In the range given In Table 5-2, 

RANGE OF VALUES* • column . 
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Roforonco 

Doslgnalor 


FunoKon AKoctorf 


Componant 

Lccotlon 


Adjustmont 

Procoduro 






FIguro 




64IOB 


A7RIO 


DC voliagc from A7 to control VTO 
rreqiicitcy, CW opcrulion 


8-56 


5-15 


A9K9 


VTO Trigger Threshold 


8-63 


5-17 


A9RI7 


Sweep Delny 


8>63 


5-17 


AIOAIR9 


+ 20 Vdc 


8-59 


5-8 


AIOAIR22 


- 20 Vdc and - 1 1 Vdc 


8-59 


5-8 


A12L2 


Phase change with change In Input power 


8-35 


5-14 


A13C7 


Frequency of second IF 


8-41 


5-II 


AI4L2 


Phase change with change In Input power 


8-35 


5-14 


AI8R2 


Auto Trcquency range selection 


8-65 


5-18 


84MA 


A4R3 


Rcrcrcnce channel sampler bias balance and 
channel Isolation 


8-29 


5-20 


A4R5 


Rcrcrcnce channel sampler bias, 
and channel tracking 


8-29 


5-20 


A5CI3 


Channel Isolation 


8-29 


5-22 


A5R3 


Test channel sattipicr bias balance 
and channel Isolation 


8-29 


5-22 


A5R5 


Test channel sampler bias and channel 
tracking 


8-29 


5-20 


A5R20 


Test channel prenmplinc ■ gain 


8-29 


5-23 


A5R2! 


Channel phase balance 


8-29 


5-23 


A6R2 


Phase lock loop gain 


8-32 


5-I9& 

5-21 


A6R6 


Phase lock loop gain 


8-32 


5-21 


A6R7 


Phase lock loop gain 


8-32 


5-21 


A6R8 


Phase lock loop gain 


8-32 


5-21 


A6RI4 


Power ampliricr bias 


8-32 


5-20 


A6RI6 


VTO upper frequency limit 


8-32 


5-19 


A7R5 


65 MHx adjust 


8-32 


5-19 


A7IU9 


Low Frequency clamp o^just 


8-32 


5-19 
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Tahlc luic(ory Solecfetl Components 



Roleronce 

Dosignalor 


Funolion AKeclod 


nangool 

Valuos 


Companont 

Location 

Figure 


Adjustmonl 

Proooduro 

Paragraph 


84I0D 


A5R3 


Phase dciecior A sioilc output level 


8.25K-23.7K 


8-53 


5-9 


A5R6 


Phase detector R stotic output level 


8.25K-23.7K 


8-53 


5-. 


A6C6 


20,278 MHz Oscillator frcqueticy 


12-39 pf 


8-53 


5-11 


A8R2 


Triggering point of positive Schmitt 
trigger 


68- loon 


8-56 


5-10 


A8R39 


Triggering point of negative Schmitt 
trigger 


82- I2in 


8-56 


5-10 


AUCl 


Phase relation of output signols 


100- 270 pF 


8-47 


5-16 


AIIC5 


Test channel 278 kHz bandpass 
filter tuning 


0-75pF 


8-47 


5-16 


AHC7 


Phase relation of output signals 


240 - 534 pF 


8-47 


5-16 


AIIP4 


A1 1 circuit assembly gain 


383-4640 


8-47 


5-16 


AI5R2I 


AQC loop gain* 2nd mixer output 


2,15K-S,6Kn 


8-44 


5-12 


AI5R32 


MIOPERATG region 


6l.9Kto75Kfl 


8-44 


5-12 


AI6C10 


Reference channel 278*kHz 
bandpass filter tuning 


0-680 pF 


8-38 


5-13 


A16RI3 


A)6 circuit assembly gain 


UK-I.62K 


8-38 


5-13 


8411 A 

1 i 


A4RI4 


Reference channel preamplifier 
gain 


— 

75-1330 


8-29 


5-20 


A5R8 


Test channel preamplinergoln 


2870 to open 


8-29 


5-23 


A6R12 


Phase lock loop gain 


50 - 90.70 


8-32 


5-21 


A7C13 


Phase lock loop guin 


14 pF to open 


8 32 


5-21 
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Adjuslmenis 



ModjI 84I0H/841IA 



Table Usdnn of Available I'aciory Schcunl Components ( / of 2) 



RESISTORS 


Vilue 

lu) 


HP Part Numbar 


f 

Value 

(il) 


HP Port Numbof 


Value 

(W) 


HP?** iNunilief 


10.0 


0757034O 


502 


0757-0417 


HIMjll 


0698-3160 


11.0 


0757.0378 


ol') 


0757-0418 




0757-0123 




O'* 5 74)37') 


OKI 


0757-0419 




0698-3161 


I.U 


00')8>3427 


750 


0757-0420 




06')8-34.50 


14.7 


0O')8>3428 


825 


0757-0421 


46,-1 K 


0698-3162 


10,: 


0757.0382 


')0') 


0757-0422 


51 -IK 


0757-0458 


17,8 


0757.02')4 


I.OK 


0*'37.0280 


56, 2K 


0757-0459 


l‘>,0 


00')8.342‘) 


I.IK 


0757-0424 


61, 9K 


0757-0460 




00')8-3430 


1.2IK 


0757-0274 


68, IK 


0757-0-lrtl 




00')8.343l 


1.33K 


0757-0317 


75. OK 


0757-0462 


20,1 


00‘)8.3432 


1.47K 


0757-1094 


82, 5K 


0757-0463 


28,7 


00‘)8.3433 


l,02K 


0757-0428 


')0.')K 


0757-046-1 


J1,0 


0757-0180 


1.78K 


0757-0278 


lOOK 


0757-0465 


34.8 


00‘)8.3434 


1.90K 


0098-0083 


II OK 


0757-0466 


38,3 


00‘)8-34j5 


2.I5K 


0O')8.008-t 


I21K 


0757-0467 


42,2 


075 7 0310 


2 37K 


0098-3150 


I33K 


0698-3451 


40.4 


00*)K.4037 


2,01 K 


0O98-0085 


|47K 


0698-3452 


.Sl.l 


07570.m 


2.87K 


00')8-3l51 


I62K 


0757-0470 


50.2 


0757.0.W5 


3.1 OK 


0757-0279 


I78K 


0698-3243 


01.') 


0757.027., 


.M8K 


0O')8-3152 


l')6K 


0698-3453 


08.1 


0757 0.V)7 


3.83K 


0098-3153 


2I5K 


0698-3454 


75.0 


0757.0.V)8 




0098-3154 


237K 


0698-3266 


82.5 


0757 O.V)') 


4.04 K 


O0')8-3I55 


26 IK 


06*)8-3455 


')0.0 


0757-0400 


5.1IK 


0757-0438 


287K 


0698-3456 


100 


0757 0401 


5.02 K 


0757-0200 


3I6K 


0698-3457 


WO 


U757-0402 


0,1 *)K 


0757-0290 


348K 


0698-3458 




0757.0403 


0,8 IK 


0757-04.19 


.183K 


06‘)8-345‘) 


133 


00‘)8.3437 


7.50K 


0757-0440 


422K 


0698-3460 


147 


00*)8.3.I3H 


8.25K 


0757-0441 


-I6-IK 


0698-3260 


102 


0757-0405 


9.09K 


0757-0288 


5IIK 


0757-0135 


178 


00‘)8.343') 


lO.OK 


0757-0442 


562K 


0'‘»7-0868 


l‘)0 


00')8.3440 


II.OK 


0757-0443 


6l')K 


075 ‘0136 


215 


00')8-344l 


I2.1K 


0757-0444 




0757.0869 


237 


00')8.3442 


I3.3K 


0757-0289 




0757-0137 


'2ol 


O0')8-3I32 


I4.7K 


0f>"8-3150 




0757-0870 


287 


0098-3443 


I0.2K 


0757-0447 


•)f)9K 


0757-0138 


310 


0098-3444 


I7.8K 


0698-3130 


IM 


0757-0059 


348 


0098-34-15 


I9.0K 


06')8-3l57 


I.IM 


0757-01,19 


383 


0098-3440 


2I.5K 


0757-01')*) 


I.2IM 


0757-0871 


422 


0098-34-17 


23.7K 


0698-3158 


I..UM 


0757-01 ‘)4 


404 


0098-0082 


20. IK 


0698-3159 


1,47M 


06‘)8-.146-l 


511 


0757-0410 


28.7K 


0698-3449 

1 
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Motld R4I0U/B4NA 



AiljUKtinetUN 



1)ihh .K?. Ustlnif of Ayolhihh I'dmry Svivvivd Compotwnts (2 of 2} 





HP P«rt Nuintior 



0 | W ). 2^57 

f)lftt).325« 

C)|ri0.335') 

nifil).22(>0 

0|f>t).22fi| 

n|f>U> 22 f >2 

0t,U).>2f»J 

i)|fi«.33f.5 

Otfj[)'23fiO 

0IfitK2J0f) 

0lf ) 0 . 2l ‘ J'J 

OlfiO.2150 

01fit).230K 




HP Pflti Numbiir 



OMOOIW 

0lnt)-220n 

t)lfit).2JC17 

ou » t )>; 20i 

UMt).01')| 

01-10.0205 

0M0 . 0I02 

OlfiO.2202 

oi - to . oiy3 

OlfiO-220.1 

0|fi0.220.» 

0|.»).0l‘7-» 
OldO.2205 
01-10.0 1 05 
01-10.0100 
0100-2200 




01-10.0107 
01 -10.0 1 OH 
OlOOOIJ-l 
01 - 10.0100 
01-100210 
0100-2207 
0I00-220H 
0100-2200 
01 - 10.0200 
0lo0 . 00.10 
0IO0J5.U 
OJOO-35.M 
0I00-.I.S.15 
01 00-2 5i -'. 
OloO.25.l7 
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AiljliKdiluiil 



Model K'II0I)/H4IIA 



ADJUSTMENTS 

NOTE 

Boforo ony odjuBimontB oro mado» ollow 30 mlnuloB warmup to obtain 
normal operating tomporaturo on all oompononiB* 

0410B POWER SUPPLY ASSEMBLY A10A1 ► 

ADJUSTMENTS! 

AdjuslAIOAIIWiind AI0AIK22. 

DESCRIPTION! 

The B4I0B H-20 fiid -20 volt power supplies nre e»ch medsured with a de volimeter and adjusied lo 
tfc 20,00 volis. The ac ripple Is monilored on an oscilloscope lo check Tor proper flllerliiB. 

TEST SETUP! 



wttvomt DI5PWV 
immn Piuo • in 



HAIIMWnCf! MUtNCV 
CONVtRUP 



0 W 



ml 



DIOirALMUUIMmil 




0 



(j^Do n 



' '' 






mt 


. 




mt 


1 



y 



LI 



: 






1 






r 


^ o>M 




1 


r 


r1 






: ( 






b 



DUAUDACt 

OSCIUOSCOPt 




TEST EQUIPMENT! Hems 5, 10, iiiul 1 1, Table 1*8, 

PROCEDURE! 

a, Connect equipment as shown in lest setup above, Connect a 400 I I/. low-pass niter consisting of a 10 
Kilohm resistor and a 0,039/iP capacitor to oscilloscope input as shown in test setup, 

b, Remove 841 DU top cover, 

c. Turn on 84 1 OU power, 

d. Connect oscilloscope and dc voltmeter to test points below and make adjustments if necessary, 

NOTE 

Powor BUpply voltagoB should not bo odiustod unloss vory aoouroto 
moosuromont Indiootos thot they aro out of toloronoo, 
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Mtniel H-non/«4IIA 



AtJjiisimcnt 



ADJUSTMENTS 



6*0. 0410B POWER SUPPLY ASSEMBLY A10A1, (Conl'd) 



TosI Point 


DC Voltmotar 
Indlootlon 


OsolllOBOOpO 

Wovoform 


AdjuBimonI 


AI0AITP2 


-20,00 ±0,01 Vdc 


5 tnV p,p max, 


AIOAIR22* 


AlOAITPt 


t-20,(K) ±0,01 Vdc 


5 mV p'pinax. 


AI0AIR9* 


AI0AITP,3 


-l|,tH) ±0,5 Vdc 


5mVp.pmax, 


none 


•If either supply has to he adjusted, set as close as possible to * 20,00 V, 



6*0, 6410B PHASE DETECTOR ASSEMBLY A6. 

ADJUSTMENTS! 

Select A5K3 tmcl A5K6 
DESCKIPTlONt 



The pliuse error sljjiuils ot the output ol‘ olmse detector iisscmbly A5 (A5TPI iiitd A5TP3) should be zero 
with no UE sigiml uppifed to the H4I0U Liput trorn the 841 1 A, The phase error signals fro: i phase detectors 
A and I) should be zero Vdc and are checked at the base of emitter followers A50I and A5Q2, The zero 
Vdc signal produces a negative voltage at the emitters of A5QI and A502, The emitters are connected to 
output test points A5TPI and A5TP3 through diodes A5CH9 and A5Cir,0 which offset the negative 
voltage buck to zero, Conduction through the diodes Is adjusted to obtain ze* dc output by selecting the 
resistance values of A5K3 ad A5E6. 



TESTSETUPt 



koM tknit 



IIARMOniC 

rutgutncv 

CONVtRItR 




KtmORK DISPLAY 
ANAiyZW PtUCHH 




TESTEQUIPMENTtItemsIOimd ILTable 1*8. 

PROCEDURE! 

Select A5R3 

a, Connectdcvoltmeter to A5TPI, If Indication Iszero dbSOmV plmsedctcctor A Is operwlng correctly 
and no adjustment of A5R3 Is necessary; proceed to step d am* check phase detector B, 

b, Connect dc voltmeter to A5QI base. If Indication Is zerr* ±50 mV, proceed to stepc. If Indication Is 
not zero ±50 mV, troubleshoot phase detector A usLig procedures In Mgure 8*52, 
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Ailjustniutil 



Model 84I0H/84IIA 



adjustments 



6>9, B410B PHASE DETECTOR ASSEMBLY A6(Cont'd) 

c» Conncci dc voltmeter to A5TP1 nnd select the value of A5R3 for zero ±50 mV Itidlcaiion* T>,)lcul 
range of values for A5R3 Is 8250 ohms to 23,7 Kllohms, 

Select A5R6 

d, Connect dc voltmeter to A5TP3, IT Indication Is zero ±50 mV* no adjustment of A5R6 Is necessary 
and adjustment of phase detector assembly A5 Is complete, If Indication Is not zero ±50 r,V, proceed 
to Slope, 

c, Connect dc voltmeter to A5Q2 base, If Indication Is zero ±50 mV* proceed to step f. If Indication Is 
not zero ±50 mV, troubleshoot phase d. lector B using procedures In Figure 8*52. 

r, Connect dc voltmeter to A5TP3 and select the value of A5R6 for zero ±50 mV Indication, Typical 
range of values for A5R6 is 8250 ohms to 23,7 Kllohms, 



6^10* 6410B SEARCH ASSEMBLY AB, 

ADJUSTMENTS: 

Select A8R2 and A8R39 
DESCRIPTION: 

Negative Schmitt trigger A8Q8-A8Q9 should trigger and reset on a phase-error signal between 150 mV 
ond -200 mV, The trigger and reset points are positioned In this rouge by selecting the value of A8R39, 
Decreoslng resistance of A8R39 shifts the trigger and reset points In the negative direction. Positive 
Schmitt trigger A8Q1-A8Q2 should trigger and reset on a phase-error signal between ± 135 and ±215 mV, 
The trigger and reset points are positioned In this range by selecting the value of A8R2, Decreasing 
resistance of A8R2 shifts the trigger and reset points in the positive direction 

TEST SETUP: 



ho*) 



IMSM0N1C 

RtOUtKCV 

COrtVlRIlR 




NtmORK 

ARAlVZtR 



DISPLAY 

piuc-ia 




J 






DICirALMUlllMniR 




) DCtUCIROMC 

vonvtiiR 




0 0 

Ipi. 



TEST EQUIPMENT! Iicms 9, 10, 1 1, and 12, Table 1-8. 





Model S4I0U/8411A 



Adjustment 



ADJUSTME; 



6>10. 8410B SEARCH ASSEMBLY AB (Cont'd) 

PROCEDURE! 

a. Set extcrimi power supply to zero Vdc, Connect negative lead tb A8TPI and positive lead to ground, 
Connect digital voltmeter between A8TPI and ground, 

b. Connect dc voltmeter between A8TP5 and ground, 

c. Slowly adjust power supply from zero to - 250 mV and back to zero. Note trigger and reset points of 
Schmitt trigger on digital voltmeter by observing change on dc voltmeter, Dc voltmeter readings 
should range from about -3 Vdc to about - 18 Vdc and back to -3 Vdc, If both trigger and reset 
points are In the range of - 150 rnV to -200 mV, no selection of A8R39 Is necessary; proceed to step 

e. If both trigger and reset points arc not in th t range of - -150 mV to -200 Mv, selection of A8R39 Is 
necessary; proceed to step d. 

d. Select value of A8R39 for both trigger and reset points In the range of -150 mV to -200 mV, 
Typical range of values for A8R39 Is 82 to 121 ohms. Decreasing resistance of A8R39 shifts trigger 
point in the negative direction, 

c. Set power supply to zero Vdc. Connect positive lead to A8TP1 ond negative lead to ground. Connect 
digital voinnetcr between A8TP1 and ground. 

f. Connect dc voltmeter between A8TP2 and ground. 

g. Slowly adjust power supply from zero to +250 mV ond back to zero. Note trigger and circuit reset 
points of Schmitt trigger on digital voltmeter by observing change on dc voltmeter. Dc voltmeter 
readings should range from about +9 Vdc to about +19 Vdc and back to +9 Vdc, If both trigger and 
reset points arc in the range of + 135 mV to +215 mV, no selection of A8R2 is necessary; alignment 
procedure for search osscmbly A8 is complete. If both trigger ond reset points are not + 135 mV to 
+215 mV, selection of A8R2 is necessary; proceed to step h, 

h. Select value of A8R2 for both trigger and rc.sct points in the range of + 135 mV to +215 mV, Typical 
range of values for A8R2 is 68 to 100 ohms. Decreasing resistance of A8R2 sliifts trigger points in the 
positive direction. 



5.11, 8410B 20-MHz OSCILLATOR ASSEMBLY A13, 

ADJUSTMENTS: 

Adjust A13C7 and Select A6C6, 

DESCRIPTION: 

With the 8410B phnscdockcd, the frequency of the 20-MHz second local oscillotor is adjusted to produce 
a second IF of 277,778 kHz iO,C77 kHz, If necessary, the 20,278 MHz oscillator in A6 is adjusted In 
frequency. 
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Adjustment 



Model 8‘II0U/H<11IA 



ADJUSTMENTS 

5-11. 8410B 20 MHz OSCILLATOR ASSEMBLY A13 

TEST SETUP: 




TEST EQUIPMENT: Items 1 , 8* 10, 14, 16, 20, 23, Tabic 1-8. 

PROCEDURE: 

a. Phase-lock 84I0B as follows:S 

1 , Set signal source for single-frequency CW operation, any frequency from ' 10 MHz to 12.4 (JHz 
(to 18 GHz if Option 018), 

2, Set FREQ RANGE switch on 841 OB to c oosltion thai includes the signal source frequency, 

3, Set SWEEP STABILITY control to the CW detem position, 

CHANNEL LEVEL meter indication in the 

OPERATE range, 

5, Set 8412 MODE Switch to PHASE and DEO/DI V Switch to 90, Adjust the PHASE VERNIER 
control. The dot on the CRT should be stable ond move smoothly in a vertical direction, 

b, Connect frequency counter to 8410B REF CHAN OUTPUT, 



c, Adjust AI3C7 for u frequency counter indicotion of 277,778 kHz i0,077 kllz. If the frequency 
cannot be obtained, select a value of A6C6 that giVes the correct frequency, The viihie of A6C6 is 
between 1 2 and 39 pf, 

d. Check phase balonce, paragroph 5-16 of this procedure. 






Motlel 8410IJ/H4HA 



Ailjiismient 



ADJUSTMENTS 



6-12. D41O0 AGO AMPLIFIER ASSEMBLY A16. 

ADJUSTMENTS; 

Selcci AI5K21 niidAI5IU2. 

DESCRIPTION; 

Loop gain throiigli the AOC circuli Is adjusted by monitoring overall gain llirougli the rererenee channel IE 
amplifier AM, With the 84I0B phase-locked, a reference signal level Is set ui the Input of AM, The value of 
AI5R2I Is then selected to produce a specific signal amplitude at the outputs of A12and AM, 

TEST SETUP; 



srttrt’ Rf 

O^CIIIAIOR PlUC-irt 




hlUAtlVt 



■ ^*>l» 



StmOhK OISPIAV 
ANAiyar Cl"r.‘iK 



^»ii 




IIARWOMC 

fh’tOUtNCY 

COfiVlRttR 




10 dB ArrtNUArORS 



OSCIUOSCOPt 






hO: 

o’« I 

• I «*j». V o ■ • o , 
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TEST EQUIPMENT; Items 1,5, 10, M, 16, 20, 23, Table 1-8. 





Aiijustimjiu 



MmlflH4t0n/H4IIA 



ADJUSTMENTS 



5-12. 8410BAQC AMPLIFIER A16 

PROCEDURE; 

u. Phase-lock 8410B as Ibllows: 

I ► Sei signal source for single-frequency CW operation, any frequency frcin 110 MHz to 12.4 QHz 
(to 18 GHz if Option 018). 

2. Set FREQ RANGE switch on 84I0B to a position that includes the signal source frequency. 

3. Set SWEEP STABILITY control to the CW d-Jtent position. 

4. Adjust RF power from the signal source for REr CHANNEL LEVEL meter indication in the 
OPERATE range. 

5. Set 8412A MODE Switch to PHASE and DEG/DIV Switch to 90. Ajjusl the PHASE 
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical 
direction. 

b. Connect oscilloscope X 10 divider probe to A14TP4. 

c. Adjust signal source output level for 100 mV ±5 mV peak to peak at oscilloscope, 

d. Connect oscilloscope XIO divider probes to A12TPI and A14TPI. 

c. Select value of resistor A15R21 which produces a 220 mV sfc30 mV peak-io-trough sine-wave signal 
on oscillo, cope at both test points. Typical range of values for A15R21 is 2.15 Kllohm to 5.62 
Kilohm. 

f, Check the REF, CHANNEL LEVEL meter (Ml) Indication. Select values of resistor A15K32 which 
produces an Indication ut the high end of OPERATE region. Typical range of values lor A15R32 is 
61. 9K lo75Kohms. 



6-13. B410B REFERENCE 278-kHz AMPLIFIER ASSEMBLY A16. 

ADJUSTMENTS: 

Select A16C10 and AI6R13. 

DESCRIPTION: 

Bandpass filter ",t tlv» output of A 16 Is adjusted for center frequency of 278 kHz by selecting the vr.me of 
A16CI0. Gain through A!6 is adjusted by selecting the value of A16RI3.Guln is determined by Lomparing 
a known 278 kHz signal applied to Aid input to the signal amplitude ot the output of A 1 6. 
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Model 8dlOB/841lA 



Adji'Klmenls 



ADJUSTMENTS 



6-13, 8410B REFERENCE 270*kHz AMPLIFIER ASSEMBLY A16. (Conl'd) 
TEST SETUP 



htmoRK DISPLAY 
ANAlvaU PLUC-IN 



H8 KH; 

SIGNAL SOURCC 




koMikrut 




HP Q4IIA 







Mt 



HARMONIC 

fRWUtNCY 

CONVLRUR 




OSCIllDSCOPt 



A" 

0 

i ^ 


□ 

V*> “ - ^ 

1 IMS: * 


nfi 

0 ‘ ■ 1} 


i 


4 



TEST EQUIPMENTl Items 5, 8, 10, mid I J, Table 1-8. 
PROCEDUREt 



Q, Remove A12 mid A14 circuit board assemblies. Set 84I0U PHASE VERNIER control ro mid 
position. 



b. Cotmcct 278 kHz signal source mid oscilloscope to A16TPI. Adjust signal source output to 220 mV 
peak to peak us displayed on oscilloscope. 

c. Connect oscilloscope to AI6TP3, and frequency counter to rear-panel REP CHAN OUT connector. 

d. Adjust signal source through 278 kHz and note if maximum signal on oscilloscope occurs m 278 kHz 
±2 kHz. If not, select the value of A16C10 for maximum signal ut 278 kHz ±2 kHz. Typical range of 
values for AI6C10 is zero to 680 pF. 



c. 



Check if signal amplitude at A16TP3 is 2.3 volts ±0.3 volts peak to peak. If not, select the vah'c of 
AI6RI3 forcorreei amplitude. Typical range of viiiues for A 1 6R 1 3 is l.l Kilohni to 1.62 Kllohm. 



f. 



Disconnect signal source mid reinstall A12 and A 14 circuit board assemblies. 
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Adjustment 



Model 85I0»/«4IIA 



ADJUSTMENTS 



6-14. 8410B CHANNEL PHASE VARIATION OVER AGC RANGE. 

ADJUSTMENTS 
Adjust A12L2 and A14L2. 

DESCRIPTION: 

The Input RE signal level at the 841 1 A Is Varied across the AGC range and A14L2 and AI2L2 are adjusted 
for minimum phase change over the AGC range. 

TEST SETUP: 



srtttp St 
OSClUAtOR PtUC-IN 



NtnVOSK DtSPWY 
ANAlYZtR PLIJC-IN 




VARIABU 

AntMJAtORSl 



POIVtRMEUR 



TVFI 
MALI 10 
AOA^lin 



MAU * A«M 




roniR 

bRLiniR 



[ 1 -^ *yii 

IlM 

nitRAUstoR n 
MOilNr y 



HABA^ONIC 

fREQUtNCV 

COWERTIR 



CMlII 




TEST EQUIPMENT: Items 1. 2, 10, 14, 20, 23, 24, 26, 27, 28, Table E8. 

PROCEDURE: 

a. Change equipment test setup us shown above with power meter thermistor mount connected to cable 
Irotn power splitter, 

b. Set signal source to C\V mode and any frequency between 1 10 Mil?, and 1 2.4 GH?. 

c. Set 1 dll/step variable attenuator to zero dB and adjust output level of signal source and lOdB/step 
variable attenuator for -18 dBm indication on power meter, 

d. Disconnect thermistor mount from cable to power splitter and connect 841 1 A RliPI-RPNCI- port to 

cable. ‘ * 

e. Check for 84 ICB phase-lock a.> follows: 

I. Set 84I0B FREQ RANGE switch to include signal source frequency and SWEEP STABILITV 
control to CW detent position. 
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Model 8410U/84IIA 



Adjustments 



ADJiJSTMENTS 



6.14. 0410B CHANNEL PHASE VAPIATION OVER AQC RANQE(ConPd) 

2. Set 841 2A MODE Switch to PHASE and DEG/DI V Switch to 90. Adjust the PHASE 
VERNIER control. The dot on the CRT should be stable and move smoothly in a vertical 
direction. 

r. Set 8412A DEG/DI V Switch to 1,0 and position CRT dot to center horb-ontul uraticule line with 
8410B PHASE VERNIER control. 

g. Slowly Insert 17 dB of ullenuallon with variable attenuators while observing CRT dot on 841 2A 
display. Adjust AI2L2 and AI4L2 for minimum phase change across AGC ronge. 



5.15. 8410B SWEEP STABILITY CIRCUIT IN CW MODE. 

ADJUSTMENT? 

Adjust A7RI0, 

DESCRIPTION: 

In CW operation, the SWEEP STABILITY control is set to CW position, placing a fixed voltage on the 
841 lA VTO, centering the VTO frequency for proper search mode, A7R10 Is adjusted for a VTO control 
voltage of + 11,1 Vdcat A7TP6, 

TEST SETUP: 



NtnVORK OISPIAV 
ANAiyZtR PIUC-IN 




TEST EQUIPMENT: Items 10 and 1 1, Table 1-8. 

PROCEDURE: 

a. Connect dc voltmeter to 8410B-A7TP6. 

b. Set FREQ RANGE, switch to 8.0 to 16,0 GHz. 

c. Set SWEEP STABILITY control to CW detent position. 

d. Adjust A7RI0 for + 1 1 . 1 Vdc ±0.01 Vdc Indication on dc voltmeter. 
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ADJUSTMENTS 



B*16. 8410B AMPLITUDE ATTENUATOR AMPLIFIER ASSEMBLY All. 
ADJUSTMENTS: 



Select Al ICI, AI 1C5, Al 1C7, and Al IR4. 
DESCRIPTION: 



The 278 kHz bandpass filter In Al I Is adjusted by selecting the value of Al 1C5. 

Gain througli Al I is adjusted by selecting tlic value of Al I R4. 

With ln*plmse signals applied to the 8410B and with the PHASE VERNIER control at mid-range, the out- 
put of the test channel should lead the reference channel by +50 degrees. The + 50 degree phase difference 
Is adjusted by selecting the values of AIICI and Al 1C7. 



TEST SETUP: 



WhVORK DISPIAV 
ANAiyZtR PIUO-IN 
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• iHt HP MIIA IS lURNtD UPStOI DOIVN 10 MAtl »|TH tilt 
CONNtCIORS SHOIVN. 



TEST EQUIPMENT: Items 1, 4, 5, 8, 10, 13, 16, 17,21,24, Table 1-8. 
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AJjuBlniejits 



ADJUSTMENTS 



5-16. 8410B AMPLITUDE ATTENUATOR AMPLIFIER ASSEMBLY A1 1. (Cont*d) 
PROCEDURE: 



a. Phase lock 84 lOB os follows: 



1 . Set sj^gnul source for single-frequency CW opernilon and frequency from 1 10 MHz lo 1 2.4 GHz 
(to 18 GHz If Option 018), 

2. Set FREQ RANGE switch on 8410B to a position that Includes the signal source frequency. 

3. Set SWEEP STABILITY control to CW position, 

CHANNEL LEVEL meter Indication In the 

OPERA! E range. 



5. 



Switch to PHASE and DEG/DI V Switch to 90. Adjust the PHASE 
tlmf ^ control. The dot on the CRT should be stable and move smoothly In a vertical dlrcc- 



Tune 278*kHz Bandpass Filter 



b, Remove A12 circuit board assembly. 



c. 



d. 



Connect 278-kHz signal source and oscilloscope to AI ITPl, Adjust signal source to 220 mV ±5 mV 
peak to peak os displayed on oscilloscope. 



AI1TP3, and connect frequency counter to rear-panel TEST 
CHAN OUTPUT. Set TEST CHANNEL GAIN and AMPL VERNIER controls for sufficient signal 
to operate counter. ^ 



e. Adjust signal source through 278 kHz and note If maximum signal on oscilloscope occurs at 278 kHz 
kHz* If not» select the vuluc of AIIC5 for niQxinuun si[{nat tu 278 kHz* Typical ranae of values 
for A II C5 is zero to 75 pF* 

Adjust Gain through A11. 



f. 



Check If signal amplitude at AI1TP3 Is 10 volts ±1 volt peak to peak. If not, select the value 
Al I R4 for correct amplitude. Typical range of values for A 1 1 R4 Is 383 to 464 ohms. 



of 



g. Disconnect signal source and reinstall A 1 2 Circuit Board Assembly. 

Adjust Phase Shift through All. 



h. Connect 10:1 probes ofdual trace oscilloscope to 8410B at AI2TP4 and AI4TP4. 

I. Adjust 8740A REFERENCE PLANE EXTENSION to superimpose the two waveforms on the 
oscilloscope. 

j. Set the PHASE VERNIER control to mid-range as follows: 

1. Turn PHASE VERNIER to maximum counterclockwise position and note phase Indication on 
84I2A, 

2. Turn PHASE VERNIER to maximum clockwise position and note phase Indication on 84I2A, 

3. Set PHASE VERNIER for phase Indication on 841 2A midway between the points noted in steps 
(1) and (2) above. 

k. Phase indication on 8412A should be +50 degrees + 15 degrees. If not, select the values of AI ICI 
and Al IC7 for Indication of +50 degrees +15 degrees. Typical range of values for AI ICI Is 100 to 
270 pF, and for AI IC7 Is 240 to 360 pF. 

l. Recheck goln by performing steps b through g. 
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ADJUSTMENTS 

6*17. 8410B AUTOMATIC CONTROL ASSEMBLY A9- 
ADJUSTMENTS: 

Adjust A9R9and A9R17. 

i I 

DESCRIPTION: ' ’ 



The VTO Trigger Threshold (A9R9) Is adjusted to ensure the automatic relocking cycle Is triggered when 
the 841 1 A VTO reaches the upper limits of frequency ronge, 

The Sweep Delay Is adjusted to give the 8410B enough time to stabilize after phase locking. ' 

TEST SETUP: 



SWtlP If Rf 
OSClUATOft ft PLUG-IN 




KOUNCt COMtHOI. OUTnjT 



Miirour I Kf 



DICirALMUUIMETER 




(ouMct coNinai 



m>0Htf l^w)^ 



NEnVORK \ I (OtSPUVl 
ANALYZER ♦ ♦ fPlUC-INI 






TRANSMISSION lESrUNir 



HARMONIC 

EREOUENCY 
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20 CM AIR LINE 



lOdB 

ATTENUATOR 



lOdB 

AmNUATOR 



ALTERNATE TEST SET-UP 

fi APC-7 SHORT 



lOtfB AmNUATOR 



REfUCTlCjNinsrUNIT Aunkmwn 



HARMONIC 

TREOUENCY 

CONVERTER 



, ^ lOPf, 10,1 PROBE 
jOUAL TRACE OSCILLOSCOPE 



I o I 

^ i' im>: O O O 



CHAN A 
viRfiArur 



CHANB 

ViRTINfUr 



minA ii ruNNiD urtioc DottN n mat t TtirH thi conncctorb bhown . 



TEST EQUIPMENT: Items 1, 4, 5 JO, 1 1, 16, 17, 21, ond 25, Toble 1-8. 
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ADJUSTMENTS 



B-17, 8410B AUTOMATIC CONTROL ASSEMBLY A9 (Cont’d) 
PROCEDURE: 



a, Connect DVM between A9TPI and cimssis ground. Adjust VTO trigger threshold THR (A9R9) Ibr 
Il.IO Vdc ±0,0! Vde. 



b, Phase lock 84iOB as follows; 



c. 




d. 



1 . Set sweep oscillator lo sweep over less than one octave band, (For example 2.5 GHz to 3,5 GHz), 

2. Set FREQ RANGE (GHz) switch on 84I0B to AUTO position. 

3. With the sweep oscillator set to a slow sweep time, adjust RF power from the sweep oscillator for 
REF CHANNEL LEVEL meter indication In the middle of the OPERATE rongc. Reset sweep 
time to a faster sweep. 

4. Set SWEEP STABILITY for best display on 84J2A, 

5. Adjust 84I0B PHASE VERNIER control; phase indication on 84I2A should change smoothly, 
Indicating the 84I0B is tracking properly, 

Connect Channel A probe of oscilloscope to 8410B-A9TP2 and Channel B probe to A9TP3, Set 
vertical sensitivity of oscilloscope to 5V/DIV and horizontal to 0,2 ms/DIV, Set vcrticol display of 
oscilloscope to A + B and trigger to internal A with positive slope. Set oscilloscope trigger level and 
84I0B SWEEP STABILITY controls for a stable trace. 

Adjust Sweep Delay DLY (A9RI7) for a positive pulse of 1 ,6 ms efc 0, 1 ms durotion. 



5.18. 8410B A/D CONVERTER A13 
ADJUSTMENT; 

Adjust A18R2. 



DESCRIPTION; 



The frequency range switching points in AUTO mode are affected by the A/D reference voltage set by 
AI8R2, For this odjustmem no test setup is required. 

PROCEDURE; 

a. Connect DVM between 84I0B-AI8TP8 and chassis ground. Adjust AI8R2 A/D ADJ for 1 1 .25 Vdc 
±0.01 Vde, 

NOTE ON 8411 A ADJUSTMENTS 



Repair of (he 8411A will be necessary If II can not be adjusted to meet the limits 
given In this procedure. There are Service Hints at the end of this section to make 
the adjustments easier, and as an aid In troubleshooting. Repair to the 8411 A 
should not be attempted until these adjustment procedures have been tried. 



These procedures assume that a calibrated 8410B Network Analyzer Is used and 
that the 8411A Harmonics Frequency Converter Is an Option 018 (18 GHz Opera* 
tlon). However, the procedures will work for the standard 8411 A (12.4 GHz). 



Before adjustment to the 8411A Is started, the 8410B VTO control voltage should 
be readjusted to 11.1 volts per paragraph 5*16. 
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ADJUSTMENTS 



6-19, 8411AVTO CHECK AND ADJUSTMENT 

NOTE 

The 6411 A covers should be removed and the special test cover (HP Part No. 

0641 1>^60036) Installed. The 6411A should be allowed to warm up for two hours 
before adjustments. 

ADJUSTMENTS: 

Adjust Afik2» A6R16, A7R5, and A7R19. 

DESCRIPTION: 

The VTO upper limit VTO (A6R16), the low frequency clamp adjust (A7R19), and the 
65 MHz adjust (A7R5) are adjusted, to ensure the VTO will tunc over Its maximum frequency range 
linearly. 

TEST SETUP: 



FRIQUENCVCOUNTiR DCPOWtn 




TEST EQUIPMENT: Items 8, 9, 10, 1 1, and 29, Table 1-8. 



PROCEDURE: 



a. Connect equipment as shown In Test Setup. 

b. Remove the 84I0B-A8 assembly and ground A7TPI. 

c. Set power supply to 4-20 Volts and connect to 8410B Sweep Reference input. 
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Model 84IOn/841IA 



e-19. 8411 A VTO CHECK AND ADJUSTMENT (Conl'd) 

c, Sci B4I0B SWEEP STABILITY conlrol to CW dcicm position, Adjust 841) A BPL (AfiR2) for 11,20 
Vdc ±0,05 Vdc at A6TP3, Sec Figure 5-1, drawing A lor location of A6TP3, 

r. Monitor the VTO rrcquency wiili RF Pick-Up Loop (on test cover) ond Frequency Counter, Adjust 
power supply and 84I0B SWEEP STABILITY Conlrol for II,6Vdc ± 0,01 Vdc nt 84I0B-A7TP6 and 
adjust 841 1 A VTO Upper Limit (A6R16) for 155 MHz ± \ MHz, 

g. Set power supply for negative volioge and adjust '84I0B SWEEP STABILITY Control and power 
supply for 8.00 Vdc ± 0,01 Vdc at 8410B-A7TP6, Adjust low rrcquency clamp (A7R19) for 62,5 
MHz ±0,2 MHz, 

Vdc. Adiusi 65 MHz adiusi (A7K5) 
for 65 MHz ± 0,2 MHz, (See Service Hint I,) ' 

I, Rcchcck the 62,5 MHz, There Is .some Interaction between the last two adjustments and some Iteration 
of the adjustments will be necessary. 



5-20 8411A A4 REFERENCE AND A6TEST CHANNEL PREAMPLIFIER BIAS CENTERING, 
BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN 

ADJUSTMENTS} 

A4R3, A4R5, A5R3, A5R5, and A6RI4,and select A4RI4, 

DESCRIPTION: 

The 841 1 A Sampler diode bios supplies arc adjusted to balonce the response of the diode pairs and the bias 
adjust Is adjusted for the best broadband frequency response of the diodes. The power amplifier Is ad- 
justed for maximum gain at the IF frequency. The AC gain of the reference preamplifier Is set for u 841 1 A 
conversion efficiency of one. The gain and phase offset of the test amplifier Is adjusted, 

TEST SETUP: DC P 0 »tK 
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ADJUSTMENTS 



6-20. 8411A A4 REFERENCE AND A6 TEST CHANNEL PREAMPLIFIER BIAS CENTERING, 
BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont’d) 

PROCEDUKE: 





tt. Connect cc|nlpmeni us shown In the Test Setup with the power meter thermistor mount connected to 
the ironsmission test set TEST port, und the dc power supply set to approximately +20 Volts, 

b. Disconnect cable 84I0D*VV3PI (Blue bund) from J8 und connect oscilloscope through u 50 ohm loud 
to 84I0B-W3PI (the output of the test channel), 

c. Remove the 8410I3-A8 assembly and connect A7 TP I to ground, 

d. Set 841011 SWEEP STABILITY control and power ,supply for a VTO frequency of 155 MHz, 

c, Set 8620C for CW frequency of approximately 2,2 OHz and n AF of approximately 400 MHz, Set 
power level to - 18 dBm, Disconnect thermistor mount and connect 841 1 A TEST port to test set. Ad- 
just frequency controls for display on oscillo,scopc similar to Figure 5-2, It may be necessary to adjust 
A6RI4 from Its preset position for maximum birdie amplitude, 

f. Set bias adjust (A5R5) until the oscilloscope display is approximately 10 percent of the pcakdo-penk 

amplitude, ' 

g. Adjust bias centering (A5R3) for minimum birdie amplitude, If the birdies go into the noise, increase 
the signal level by adjusting A5R5, Continue to adjust A5R3 for minimum birdie omplitude. 
Minimum birdie utnplitudc should occur with A5R3 near Its center position, If It must be adjusted 
more that +45 degrees from center, or balancing connot be achieved, one of the diodes is defective 
and the sampler should be replaced. Refer to Porograph 8-42 for sampler replacement procedure, 

h. Adjust Power Amp (A6R 1 4) for maximum (peak) birdie amplitude, 

i. Reset A5R5 for maximum gain (fully clockwise), 

j. Remove oscilloscope LOnneciIon from W3PI and reconnect W3P1 to J8, Disconnect 84I0B-WIPI 
from J7 and connect oscilloscope to W I P I through u 50 ohm load. The oscilloscope display should be 
similor to Figure 5-3, 




ngure i-2. Test Cliannei IF Bandpass Birdies 
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6*20, 8411 A A4 REFERENCE AND A5 TEST CHANNEL PREAMPLIFIER BIAS 
CENTERING, BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Cont'd) 




Figure J-J, Reference Channel fF Bandpass Birdies 

k. Adjust BIAS ADJUST (A4R5) counterclockwise until tlie oscilloscope display Is opproxitnntely 20 
percent of the pcak-to-pcok amplitude, 

l. Adjust bias centering (A4R3) for minimum birdie amplitude, Iftlic signal goes into the noise, Increase 
signal level by adjusting A4R5, and continue to adjust A4R3 for minimum birdie amplitude. Adjust 
A4R5 to obtoln a birdie pattern approximately three times the noise level, 

m. Set 8620C for full band sweep (bund 3) 12-18 OHz, Adjust BIAS ADJUST (A4R5) for mnximunt 
birdie amplitude at 18 GHz with minimum decrease of amplitude ut the beginning of the .sweep, 

n. Disconnect power supply from 84I0B SWP REF Input, Remove jumper from 8410B-A7TPI and 
ground, ond reinstall A8 assembly. Reconnect 84I0B-WIPI to J7, 

o. Set 8620C for 2 — 18 GHz sweep, Set 84I0B frequency range for AUTO, Set sweep stability for best 
display stability. It may be necessary to reduce sweep speed, 

NOTE 

It may be necessary to perform test on Paragraph 6-21 at this point If a stable trace 
Is not obtainable, 

p. Adjust A5R5 for best overoll frequency response on display with minimum amplitude skipping at the 
stop sweep points. The sweep stability control should be adjusted over the maximum lock range dur- 
ing this adjustment, Lowering the power amp gain slightly may Improve the amplitude skipping. 



q. Set 8620C for 0,11 to 2 GHz sweep (using 86222A/B), set 84I0B frequency range switch to AUTO, 
and set sweep stability control for a stable sweep, 

r, Reference channel bias adjust A4R5 may need a slight adjustment clockwise to reduce amplitude 
jitter. The test channel bias adjust A5R5 may also need a slight adjustment to reduce the umniltude 
Jitter, (See Service Hints 3 and 4,) 
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6‘20, 8411A A4 REFERENCE AND A6 TEST CHANNEL PREAMPLIFIER BIAS 

CENTERING, BIAS, CONVERSION EFFICIENCY, AND POWER AMPLIFIER GAIN (Conl’d) 

5, Remove 8410B-A8 assembly and comicci ground lo A7TPI, Sei 8620C for a CW frequency of 2.2 
GHz and a AF of «400 MHz. Set 841 1 A VTO frequency to 100 MHz using 84I0U SWEEP STABILI* 
TV control, 

t> Disconnect cable 8410I3*WIPI (Red bund) from J7. Connect oscilloscope through 50 ohm loud to 
84I0B-WIP1 (the output of the reference channel). 

u, Apply -20 dBm, 2,0 to 2,4 GHz signal to 84IIA REFERENCE port. Select A4RI4 for a 
pcak'to-pcak signal of 62,5 mV tk 7 mV on oscilloscope. (Sec Service Hint 2.) 

NOTE 

62,6 mV ± 7 mV oorresponds lo -20 dBm ± 1 dBm. A spectrum anelyzer con be 
used II Q 100 MHz osoilloscope Is not available. 

V. Remove ground jumper from 84I0B A7TPI and reinstall 84I0B A8 Assembly. Reconnect 
84I0B-WIPI to J7. 




5*21. 8411 A A6 VTO TUNING VOLTAGE SHAPING AMPLIFIER 
ADJUSTMENTS; 

A6R2, A6R6, A6R7, A6R8, and select A6RI2, and A7CI3. 

DESCRIPTION: 

The VTO tuning voltage is shaped to provide moximum range of the tuning stabilizer control. 
TEST SETUP: 
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ADJUSTMENTS 



6>21, 8411A A6 VTO TUNING VOLTAGE SHAPING AMPLIFIER (Conl'd) 

PROCEDURE: 

u. Check Ihc VTO frequency per parugrnph 5-19, oiniulny siep d. 

b. Connect equipment us shown In the Test Setup. Connect DC voltmeter to 8411 A-A6TPJ. Remove 
ground jumper from 84I0I1 A7TP1 tind reinstall 8410U A8 assembly. 

c. Set 8620C for 4 to 8 OH/. sweep. 

d. Set 8410B Freq Range Control for 4 to 8 GHz. 

e. Adjust break point limit UPL (A6R2) for 1 1 ,20 Vdc ± 0,05 Vdc. 

f. Set 8410B Sweep Stability control for best truce without breakup (loss of phase lock). Note the 
position of the knob. Phase lock loop oscillations Induced by VTO shaping will oppear on the d|.splay 
as power holes. (See Figure 5-9). To verify that the power hole Is caused by loop oscillations, vary the 
Sweep Stability control, If the power hole moves along the display, It Is caused by loop oscillations. If 
It docs not vary acro.ss the display, It Is u true RF power hole, (See Service Hint 5), 

g. Rotate Sweep Stability control 10 degrees wlockwlsc and then counterclockwise from the position 
noted. If the 8410B breaks phase lock, odjust BPI (A6R8), BPI (A6R8) should bendjunted to give the 
maximum range of the Sweep Stability control without losing phase lock. 

h. Move the Frequency Range switch one position clockwise and then one position counterclockwise. 
The Sweep Stability control should be adjustable to give a complete trace without loss of phase lock or 
loop oscillations. If oscillations can not be eliminated, adjust BP2 (A6R7) ond BP3 (AGR6). It may be 
necessary to change the value of A6RI2 from 90,9 ohm to 75 ohm If oscillations cannot be eliminated 
with BP2 and BP3. Also, the value of A7CI3 may need to be Increased to decrease phase lock loop 
gain, 

1. Set 8620C for 2-18,0 GHz sweep and 8410B FREQ. RANGE to AUTO. Adjust .Sweep Stability for 
best trace without breakup (loss of phase lock). Make final odjustment of BP2 (A6R7) and BP3 
(A6R6) If necessary for best results. If oscillation persists, sec Service Hints 3 and 4. 
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ADJUSTMENTS 

B-2S, 8411ACHANNELISOUTION 
ADJUSTMENTS: 

A5CI3«ndA5R3 

DESCRIPTION; 

841 lA channel Isolation Is adjusted lor >65dli»0.ll loO.OGHz; >60 dB, 6,0 to 12,4 GH/: >50dB, 12.4 
10 1 8 GHz (Option 018), 

TEST SETUP: 




TEST EQUIPMENT: Items 1,2, 10, 14, 15, 18, 20, 23, 25, 29, 30, 31, 32, 33, Table 1-8, 
PROCEDURE: 



tt, Rtnnovc special top and bottom test covers from 84 1 1 A and Install original covers. Install covers over 
rercrence and test channel pre-amps. If test channel pre-amp cover has only one access hole, use 
special test cover that has five access holes for making adjustments, 

b. Disconnect 84I0B-WI from J7. Insert 20 dB attenuator between Wl and J7, 



c. 



Connect rest equipment us shown In teSt setup with thermistor mount connected to cable from 
splitter. 



power 




Set signal source to sweep from 6 to 12,4 GHz. Set RF output level for a - 10 dBm Indication on 
power meter. 
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ADJUSTMENTS 



6-22. 8411 A CHANNELISOLATION(Cont'd) 

c» Disconnect ihcrmistor mount and connect 841 1 A TEST port to coble IVom power splitter^ 

r. Set8412AMODEto AMPL.dD/DIVto 10, and BW to 0.1 kl-lz. 

g. Set 84I0B TEST CHANNEL GAIN to zero dB, FREQ RANGE to AUTO, and SWEEP STABILITY 
for most stable CRT display. 

h. Use 84I0B AMPLITUDE VERNIER control and I dB/step TEST CHANNEL GAIN Control (If 
necessary) to position CRT troce on center horizontal graticule line. 

1. Disconnect 8411 A TEST port from cable to power splitter and terminate TEST port with 50 ohm 

load. 

j. Increase TEST CHANNEL GAIN by 60 dB. The CRT troce should be below the reference established 
in step h above, 

k. If the CRT trace Is below the center horizontal graticule line, no adjustment Is necessary, If the CRT 
trace is above the center horizontal graticule line, tty adjusting 841 1 A-A5C13. If 60 dB isolation can 
not be achieved try adjusting 841 IA-A5R3, Note the position of A5R3 before attempting to adjust It, 
If adjusting It docs not improve the isolation, return ti to origlnol setting. If It was necessary to rend' 
just A5R3, the amplitude skip should be rcchecked per paragraph 5-20, step p. If 60 dB isolation is 
not obtainable with these adjustments, repair to the sampler is required, 

l. Repeat steps d through k with the signal source sweeping from 2.0 to 6,0 GHz and the TEST 
CHANNEL GAIN increased by 65 DB in step j, 

m. For Option 018 only (12.4 to 18 GHz range). Repeat steps d through k with the signal source sweeping 
from 12.4 to 18 GHz and the TEST CHANNEL GAIN increased by 50 dB In step j, 



5-23. 8411A AMPLITUDE AND PHASE OFFSET ADJUSTMENT 
ADJUSTMENTS! 

A5R20, A5R2I , and select A5R8 
DESCRIPTION! 

The amplitude and phase offset Is adjusted for center screen display with verniers centered, 
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6-53. 8411A AMPLITUDE AND PHASE OFFSET ADJU^ITMENTCCont’d) 

TESl SETUP: 
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TEST EQUIPMENT: Ucms 1,4, and 10, Table 1-8, 
PROCEDURE: 



a^ Connect equipment as shown in Test Setup. 

b. Set 8410B FREQ RANGE to 4 to 8 GHz. 

c. Set signal source to sweep 4 to 8 GHz. 

d. Adjust 84I0B SWEEP STABILITV control for stable display, 
c. Set 84I0B TEST CHANNEL GAIN to 22 dB. 

r. Center 84I0B AMPLITUDE and PHASE VERNIERS. 

AMPLITUDE for 1 dB/DIV, and PHASE for 10 



h. 



Adjust 841 1A-A5R20 GAIN adjust and 84I1A-A5R2I PHASE adjust to cc.,ter the amplitude and 
phase traces on the display. Sec Service Hint 6. The interaction of these controls may require 
repeating the adjustments several times. If phase and amplitude still cannot be centered remove A5R8 
and adjust for amplitude and phase zeroing with only the Phase control, A5R2I . 
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8411A SERVICE HINT 1 

The (rueractlon between the 62,5 nnd 65 MHz udjustment on most 841 1 A can be minimized by making a 
simple circuit modiricatlon. Tlie modification Is to the A7 VTO Assembly, part number 0841 1 -6024 Date 
Code C'931'4 only. There are three versions of tlie A7 assembly, 08411-6002, 08411-6024 Date Code 
C-931-4, and 0841 1 -60:4 D,ite Code D-I836-45. Tlie 08411-6002 .should not be modilied, TIte 08411-6024 
Date Code D-1836-45 U jeat rontains the modification. The Pan Number and date code are located on 
the circuit side of A7 board as shown in Figure 5-5. 



Dote Code C-931-4 




Figure J-/, A 7 VTO Assembly QH4lh6024, Date Coiie C-931-4 



MODIFICATION PROCEDURE; 

1 . Remove the 4 screws securing the A7 assembly to the 84 1 1 A costing. 

2. Carefully tip the A7 assembly up so that the circuit side of the board is exposed. 

3. Locate the printed circuit board trace that connects the base of Q5 to the wiper of R19 (see Figure 
5-5). With exBcto knife or razor blade cut the trace between the wiper and tlie end of R19. Also cut the 
trace from the base of Q5 to R19. Solder a jumper from the wiper of R19 to the base of Q5. See partial 
schematic, Figure 5-6. 

4. Secure A7 assembly to the 841 1 A chassis. 
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ADJUSTMENTS 




f-'igurc 5-5- A 7 OW / l-602-f Date Code C- W/-4, Cinvir Side After ModlficatUm 
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fimre 5’6, Partial Schematic of 08411-6024 Date Code C-93 1-4 
Showing the Circuit Modification 



Model 8410B/8411A 



Atijustmentii 



ADJUSTMENTS 



0411A SERVICE HINT 2 

The Reference Channel IF gain may be changed by selecting a new value of 841 1 A»A4R 14* Us value should 
not exceed 1 33 ohms, If AI4IU4 is lorgcr than 1 33 ohms* the noise level will be adversely afl^ected. 

8411A SERVICE HINT 3 

FrequcncyJtttcrOvcrO.il to 2 GHz 

Frequency jitter as shown In Figure 5-7 can be the result of diode bias 84 1 1 A-A4R5 not being optimized for 
0.1 1 to 18 GHz operation. Adjusting A4R5 to completely eliminate the jitter will cause the efnciency to 
decrease at the high frequency end. If on adjustment of A4R5 Is necessary to reduce the jitter, the efficien- 
cy should be rcchcckcd per parograph 5-20, steps p through r. 

A power hole In the frequency range of 0.4 to 0.7 GHz is probably caused by a resonant In the sampler 
diode and IF amplifier, To reduce the resonant, Ferrite Beads, HP Part Number 9170-0847, con be added 
to the sompicr diode leads. The odditlon of the beads will usuolly cause higher overall jitter but will 
eliminate the power hole, 

Jitter can also be caused by the connection of the pulse line to the strip line. This lead should be trimmed 
and positioned as shown In Figure 5-8. 

Anoi^thcr cause of jitter could be matching of the ferrite beads In the pulse line clamps. The tension on the 
bends Is critical, First try tightening the nylon hold-down screws. If this docs not Improve ripple, try 
loosening screws. If this Improves the ripple, the bead length should be shortened slightly by sanding or by 
selecting different beads If they arc available. Frequency jitter can also be caused by the VTO transistors 
A7QI and A7Q2, HP Part No, 1854-0323. It may be necessary to try several of these transistors and 
choose the pair that gives minimum jitter and will oscillate over the frequency range. If the transistors are 
changed* it will be necessary to reset the frequency limits per paragraph 5-19 of this adjustment procedure. 




Figure 5-7, Frequency Jitter 0,U to 2,0 GHz 
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ADJUSTMENTS 



841 1 A SERVICE HINT 3 (Cont’d) 




B411A SERVICE HINT 4 

r 

Phase Lock Loop Oscillations Eliminated By Adding Ground To A7 VTO Assembly 

ir VTO oscillations can not be eliminated In the frequency range of 4 to 8 GHz with A6 VTO gain shiining 
(Paragraph 5-2 1 ), an additional ground In A7 assembly may help, 

Experiment to determine If an additional ground will reduce phase lock oscillation. Set 8410B frequency 
range switch to 3-6 GHz. Normally the A7 assembly Is grounded to chassis by the mounting screw In the 
upper left corner. With a small screw driver or metal tip tuning tool, try grounding the printed circuit 
ground plane to each of the other mounting screws, The point that has the best results In lowering the loop 
oscillations should be permanently grounded, A ground terminal, HP Part Number 0360-0037, cut off, 
placed under the screw, then soldered to the PC board ground plane, works well. 




Figure 5-9, Power Holes Caused By Phase Lock Loop Oscillations 
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ADJUSTMENTS 



8411A SERVICE HINTS 



A power hole arouricJ 10 lo 1 8 QHz ns shown In Figure 5» 10 con hecmised byndlscomtnuiiy In thesuinpicr. 
Try reducing the ternpermiire lU the point where the load meets the body and where the front connector 
meets the body with cool freeze, If the discontinuity changes, the sampler must be changed, 



Tracking ripple in the 2 to 12,4 GHz range (see Figure 5>I I) can be caused by the sampler loads not mat* 
cliing- To Improve matching, try substituting different loads until the trucking errors arc minimized. The 
part number for the loads Is 08410*6000, 




ngMrcJ*/ 0 , Power Hole 10(0 18 Gf^fz FlRtireSHi Traeklnn Ripple 2M lo 12 J GHz 

Caused By DIscondnuBy in Sampler Caused By Sampler Loads 

B411A SERVICE HINT 6 

The adjustment range of the PHASE ADJ 841 1 A-A5R2I ond GAIN ADJ 8411 A-A5R20 can be increased 
by Increasing the vaiue of the pots by a factor of 10. See below for values and part numbers, 

A5IU4 RESISTOR FIXED 100 Ohm IVo 0757*0401 
A5R20 RESISTOR VAR lOK 5% 2100*1776 
A5R21 RESISTOR VAR 2K 5% 2100*1774 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION 

6*2. This section contains inrornmilon for order- 
ing parts. Table 6-2 lists abbreviations used iti the 
parts list and throughout the manual. Tables 6-3 
and 6-4 lists nil replaceable ports in reference 
designator order. Table 6-5 contains the names 
and addresses that correspond to the nmnufac- 
turer^s code numbers, 

I WARNING^ 

Any sorvico or adjuslmenl perform- 
ed with the covers removed should 
only be performed by qualified ser- 
vice personnel. A shock hazard ex- 
ists with the covers removed. 

6-3. EXCHANGE ASSEMBLIES 

6-4. Table 6-1 lists assemblies within the instru- 
ment that may be replaced on an exchange basis, 
thus affording a considerable cost saving. Ex- 
change. foctory-repaired and tested assemblies arc 
available only on a trade-in basis; therefore, the 
defective assemblies must be returned for credit. 
For this reason, asscmUles required fcj spare 
parts stock must be ordered by the new assembly 
part number. 

6-5. ABBREVIATIONS 

6-6, Table 6-2 lists abbreviations uscu in the 
pans list and schematics. In some cases, two forms 
of the abbreviation are used, one all in capital let- 
ters. and one partial or no capitals. This occurs 
because the abbreviations in the parts list arc 
always all capitals. However, In the schematics, 
other obbrevlatlon forms arc used with both lower 
case and upper case letters. 

6-7. REPLACEABLE PARTS LIST 

6-8. Tables 6-3 and 6-4 is the list of replaceable 
parts and is organized as follows: 

a. Electrical assemblies and their components In 
alpha-numerical order by reference designation. 



b. Chassis-mounted parts in alpha-numerical 
order by reference designation. 

c. Miscellaneous parts, 

6-9. The Information given for each part consists 
of the fallowing: 

a. The Hewlett-Packard part number. 

b. Part number check digit (CD) 

c. The total quantity (Qty) in the major 
assembly (Al, A2, or A3), 

d. The description of the part, 

c. A typical manufacturer of the part in a five- 
digit code. 

f. The manufacturer’s number for the part. 

6-10. The total quantity for each part is given 
only once — at the first appearance of the part 
number in the list for each major assembly. 

NOTE 

Total quantities for optional 
asseniblles ere totaled by assembly 
and not Integrated Into the standard 
list. 

6-11. ORDERING INFORMATION 

6-12. To order a part listed in the replaceable 
parts table, quote the Hewletl-Pockard Part 
number (with the check digit) indicate the quantity 
required, and address the order to the nearest 
Hewlett-Packard office. The check digit will en- 
sure accurate and timely processing of your order, 

6-13. To order a part that is not listed In the 
replaceable pans table, include the instrument 
model number, Instrument serial number, descrip- 
tion and function of the part, and the number of 
parts required. Address the order to the nearest 
Hewlett-Packard office. 
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Model 84)013/8411 A 



6-14- SPARE PARTS KIT 



6-15. Stocl<(ng spare parts for an (iistriimciu is 
often done to ensure quick return to service after a 
malfunction occurs. Hewlett-Packard has a 
"Sparq Parts Kit” available for this purpose. The 
kit consists of selected replaceable assemblies and 



comnonents for this Instrument. The contents of 
the kit and the “Recommended Spares” list are 
bused on failure reports and repair data, and pro- 
vides parts support for one year. A complimentary 
“Recommended Spares” list for this instrument 
may be obtained on request and the “Sparc Purls 
Kit” may be ordered through your nearest 
HcwIcU-Packurd office. 



Tabic 6-1. h'xi'lmHC Pans 



REFERENCE 

DESIGNATION 


NEW PART 
NUMBER 


REDUILTEXCHANGE 
PART NUMBER 


DESCRIPTION 


STANDARD 0411 A 0.11 TO 12.4 GHz 


Al I'rcllx 
1824A oiul Above 


08411.80010 


08411.80012 


Wideband Sampler Assembly 
(Reference Channel) 


Al Prefix 
1726 A uiiJ Itclow 


08411.80003 


50804)243 




A2 Prettx 
1824A niui Above 


0841 1.30011 


08411.80013 


Wideband Sampler Assembly 
(Test Channel) 


A2 PreOx 
I726A nml Itclow 


08411.80004 


50804)246 




8411AOPTION018D.il TO 10 GHz 


Al PtcOx 
1824A and Above 


084II.8000S 


08411.80007 


Wideband Sampler Assembly 
(Reference Chanttel) 


Al Prefix 
I726A and Below 


08411.80102 


5081.8123 




A2 PreOx 
18 24 A and Above 


08411.80006 


08411.80008 


Widehand Sampler Assembly 
(Test Channel) 


A2 Prcltx 
1726A and Below 


0842280103 


5081.8124 





NOTE 

For madula exchange procedure, see Paregraph 8-41. 
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Table 6-2, Reference Des(fina(ors ami A hhreviaiionx ( 2 of 2) 



III). . . Mom). MoriJ. Mend, 
McovyDuiy 

MUX McJtodrdmol, 

MotOKun, M»oi!onal 

MLCL Helical 

MV Ml|ili Vollo^e 

M7. Men/ 



IC ColtcciorCurrcm, 

Integrated Circuit 
ID.. tndde DIometer 

ir l•■otv^ardClIrtcnt^ 

Inlermedlotel-retjuency 

IN Ineli) Indium 

INCL Including 

INS ....... In»rli tiidde, 

Insulation. Inttilator 
INT . . . Integral, Intensity, 
Internal 

INTU Internol, 

International 

IV .... Iitsulatiun Voltage. 
Valley point lUmltter) 
Current 



J. . . . Jock. Joule, Junction 
J'FET ..... Junction rietd 
Effect Transistor 
JKT Jocket 



K Kelvin. Key, Kilo. 

Potassium 

KHZ. . ........ Kilolicrtr 

KV Kilovolt 



L ...... Inductance. I.eft, 

Length, Liquid, Lock> 
ing Thread^, Long, 
Low 

LG Length, Lung 

LIN . Linear. Linear Toper, 
Linearity 

LITE Light 

LKWR Lockwasher 

LRD ....Legend Red (IIP 
600900J5) 

LT .....Left, Light, Liter 



M ..... . Male, Maslmuni. 

Mega, Mil. Milll, Mode. 
Momentary, Mounting 
Hole Centers. Mounting 
Jtole Diameter 
MA. Mllliompere 



MACII Mochlned 

MET Metal, Metallic. 

Metnillred, 

Metallurgical 

METOX ....Metol Oxide 

Mil Medium I ligh 

MMZ .Megahertz 

MLI) Mold, Molded 

MO .Metal Oxide, 

Mllliuuitce, 

Molybdenum 

MOD... Model, Modlllcd, 
Modular, Modulnicd, 
Modulator 

MOSIET....Mctol Oxide 
Semiconductor Held Ef- 
fect Tronslstor 

MTO Mounting 

MW Milliwatt 

MV Polyester (Mylar) 



NANI) . . . Logic Noi-AND 

NCMAN N-Oiaitnel 

Nil Nanohenry 

NM Nanometer, 

Nonmetallic 

NO.,,... Normally Open, 
Number 

NOM Noniinal 

NOR Logic Not-OR 

NP Nickel Plated 

NPN, ...Negotive Positive 
Negative (Transistor) 

NPO. , , , Negative Positive 
Zero (/jfro Temperature 
Coefilcient) 

NS Nonosecond, 

Non-Shorting, Nose 
NSR ...... Not Seporotely 

Replaceable 



OD... Olive Drab, Outside 
Diometer 

OPT Optical, 

Option, Optional 
OX Oxide 



P. Peak, Phosphorus, Pico, 
Picosecond, Pitch , 

Plug, Pole, Polyester, 
Power, Probe, Pure 
PI) .... lead (Metal), Push 
Dutton 

P.C., . . , , , Printed Circuit 
pc. . . Picocoulomb, Piece, 
Printed Circuit 

)».CMAN PChannel 

PD . Pad, Palladium, Pitch 
Diameter, Power 
Dissipation 



PP ...... Picofaradt Pipe, 

PemaleConnectlont 
Power Foctor 

PMEN . Ilakelite (Phenolic) 

PMl Phillips 

PIN Positive Intrinsic 

NegativelTransIstor) 
PIV. . . j>cak Input Voltage 

PI Phase Lock, Plain, 

Plate, Plug 

PNP, . . , Positive Negotive 
Positive (Tranvlsior) 

POLVE Polyester 

PO/.I Po/ldriv Recess 

PRCN Precision 

PRI Primary 

PRP ..... Purple, Purpose 
PS .... Picosecond, Poise, 
Polystyrene, Positive 
Shotting, Pressure 
.Sensitive 

PTS Parts 

PWVV I'recision 

Witewound 



Q........ Figure of Merit 

QUAD Set of Four 



R . Range. Red, Resistance, 
Resistor, Right, Ring, 
Rosin. Rubber-Resin, 
Run Torque 

RD . , Dynamic Resistance, 
Round 

RECT Rectangle, 

Rectangular, Rectillcr 
REI-, ......... Referettce 

RF. Radio Frequeticy 

RF'I ..... Radio I'requency 
Interference 

RO Source Resistance 

RMS. . . Rout Mean Square 
RTNR Retainer 



SEC . . . Second, Secondary 

SOI Single 

SHIT ShaR 

SI. ...Silicon, Square Inch 

SL Slide, Slow 

SLDR .Solder 

SLT ...Slate, Slot. Slotted 
SMC .... Subminiature, C 
Ty pe (Threaded Con- 
nector) 

SPCO Spacing 

SST Siaittless Steel 

-ST Set 

STD .Standard 

STDOFF Standoff 



srt Sleet 

SUilMIN . . . Suhminiaiure 
SW ...Single Walt, .Switch 



T Tab Width, Taper, 

Teeth, Temperature, 
Terti.Tevla, Ttier- 
moplnvilcllnvutailon), 
Ttiicknesv, Tlii'e, rim- 
ed, Tooth, Turnv Ratio, 
Typical 

TA Ambient 

Tcmperniure, Taninhm) 

TANT Tantalum 

TC ....... fliermoplavtlc 

TERM Terminal, 

rertnlnailon 

TIM) . . . Thread, Threaded 

TMK TItick 

THRU Through 

TRMR Trimmer 

TRN Turn, Turnv 

TSTR Trnnvivtor 

rUR Turret 



LI Micro, Untapped, 

Uranium 

UF' Microfarad 

UM Microhenry 

UNMTD Unmounted 

US Microvecond, 

Microviemen 



V. . . . Vanadium, Voriabte, 
Violet, Volt, Voltage 

VAR,.,,,, Variable 

VDC , Voltv, Dlr«t Current 

VDCW DiieciCurcni 

Working Voltv 

V ro Voltage Tuned 

Ovcillator 



W. . Watt, Woltoge, While, 
Wide, Widili, Wire 

W/ W'lih 

W|V ..., Working Invervc 
Volioge 

WV Working Voltage 

WVAC .Working Voltage, 
Alternatiiu: Current 
WW, ....... Wire Wound 



/.MAX Maximum 

Impedance 

/NR Zener 
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tlcplaccuble ParU 



I 



Reforenco 


HP Part 


Designation 


Number 





tlltt'kBI) 



ek»i>mo 



ttlNtllO 

(rw>t*u 



Oh>>tMr 

our>»i<i» 



OflNC'AI 

tMNeiti 






OHTpOIU 



OMNCIM 

Drt>>otti 



«»«•>»»» 

tttS'.'IT 

OMNo«*r 









«Mi»>ODOk 

tM|Op(Ol« 



tMlOp(Ol« 



OMI.IJH 
D* » ilU 
ok|[» »t» 
PKUp.PI 






l!!!i!i;i 

» Iplftk 

plMi 









CttU'OSDk 



tii|o«eoi« 



0|kO»IIO« 



MOQpUIO 



Oif|p(n» 

01 IpIfTk 

o«ii>ir?r 

n\\:k 



okii.im 

OllfIMk 



«iti»trrr 

oitjpiTro 












Table G>3, B41QB Roptocoobla Ports 




Doscriptlon 




omi'kt.ft M[OUtkC» kOkOt IkItCX 



oil bick k^lOt Ik Jllk t ICkO»p|DO 
m iroj t,|ik tk ;ittk r rc>o«.|» 

itok »,ikk k Jiik t rciouioe 
•It net ilktk k ; ilk r rck{.. 00 



•Ulirok tihk Ik 

•[i|iiok fio Ik » 



•it :irok kt« 

•11 I1D« III 

•[i|mcr Ilk 



^ Ik >iiik r rcio»>ioo 
k ilfik t KiOtklDO 
k p ilk 1 tClO»>|00 
k Jllk I tC>0»kioD 
t (illk 1 U>e«k|oo 




•iiiiTok no Ik niiK r rc»o»»ioo 
tk,k ik fiiik r Ukot.iee 
•ii ijoR 10 Ik nilk I tool. ICO 
ktt iiok kin Ik niik f tooi.jtD 
• iilftok iin Ik ntfk f toil . [do 



• tllltct 100 Ik nitk r ICIDI.IOO 
no I Ok [W Ik liilk r tcioi.loo 



5 ! I*! > «'o*»ioo 

•It ItOk 0 |» k ,IHk • tOO.ioo 

niiitok lit k nil f looi. 00 



i f i»»" * »t'«*»»oi 
»[{ Ik niik t rot*. no 

HlllTOk kl{ Ik .illk k ICiOi.lDO 
j,i|» |k niik t rckoi.iot 



•tilltOk ilk it’ 
nititok l.tok Ik I 



• 11010 . tmiiunoii 0.0 oi 

COkik, kliouktOk 

CLiNk/kiitE itttkukroi toyiK 



etiu »l|[H|Ly, AkkLliltt vilNItt 



•lllkIDR Ill.Olk nt |Olk kkk TOOI.IO 
• lllltDk i•IOktlk .Ik » 0 |k kkk tooi.lo 
S SS £»»’>[* ,1k Illk kkk tooMto 
■iilitok li••il• »lk •Ilk ikk roo».it 
•iititok i.imik nk ,oi« kkk rook'io 



tlllttOR l.loktik .Ik .oik kkk |O0».|0 
JJJjklP* lU.IM ,1k ,iik kkk root.io 

•tItiTOt «,lll||l ,|k ,0|k kkk tCkO*«IO 
liil*!"' * ik It* •** foo.io 
kikllToii ||t,|tf ,ik ,oik kkk tck 0 t.lt 



IfJlfJSJ tf,*k nk .01* Ik* tckok.io 
liktltOk l,io|l|k ,1k ,Olk kk* lOOt.lo 
lUlktOk l.ttllU Ilk lot* Ik* lOOl.lO 



iMiUH.kortkr 1,111 itkut cn ikcct lo 



llltkilt, O.kO 01 

eov«»» ittiimnok 

ciikk/kuic •TUMinok con* 



OIICtTOk.kkO looki t.lk tOOtOC *|CI 
CDlk.klD |MH Ik Oil) ,l||Dk,|»lC.kOk 
klllltOt l.ittk ,,k ,o|k kk* tOlt.lo 

liSlf’S! ‘{>►•>1 fit »•*» i"k tCko.it 

klilitok fti,ttt ,ik , 01 * kk* rcko.ii 



IfitflS! ***l.”» tJt •** tCkOOlO 

•kilitok i.oto ,|i ,eik kkk rctok.io 

ft* *•>» •»» ttko.io 
ItllltOk t||,|| ,|k ,||k kkk tCkOk.lO 



Si! !IS! !*!*”* «•«*•» 

JISSIJJ *tf't* »t* *tl« Ik* tCkOk.lO 
5ft JI5* ollklll .1* >Olk Ik* tCkOk.lO 
•UlltOk klltlll .!» ,01* Ikk tCk0«.|0 




Iiititok |,tik (k ,iMk r iCkO.ito 

IfJl!!®” ‘l*** >* !>»•» ' ItkOflOO 

"'f *tt tin iior.HC.Ho 

llllltok ill* Ik ,|||k I tCkO.lOO 

tkiick.Ntir cnit.ii iittoctk.ikce 



b'ijo inlrotluciiim to ihl* nation for ordi'rlnn liirormuttuii 
•lmlkau-« factory octfctcil value 



Mfr PoftNumbof 



ONII.kOlt 



ktiC|/l.tO.»|0|.| 

Ck.|ri.it.it|i»r 



Ck.ui.ro.nkt.i 
o. /i.te.iiti.t 



CO. I/O. to. loll. t 



Ck.t/i.to.iin.t 
c*.[/t.ti.t|[.r 
Ck*ni.io.i|oi.r 
Cl. /l.to.oill.l 
Ca.I/O.tD.lIkk.t 



Ck.|/l.t0.l||.l 
ci.iki.ro.ikko.t 
Ck.Wi.to.toko.i 
Ck. /l.to.kiki.l 
c**|/i.ro.iia|.r 



Cl. I/O. to. t|.t 
Ck.j/i.to. lik.r 
Ck.|/l.tO. Il••t 



ci.|/o.ro.i|M.t 

Ck.|/i.to.iiri.i 



ck.wi.rc.)|ik.i 

ci.[ri.io.ii|i.i 

C0.||l.l0.tl|*.| 

co.{/i.ro.ii|i.t 

C'.|/i.to.|ti|.r 



Ck.|/l.ro.|lt|.r 

mt.koit 

c«>i/i.io.||ii>r 



lloo.ioit 



oioie.ioio 

OOl|O.OOOk 
on o.ooio 

OlOIO.IOIt 



|IO.|/IO.||lMII.| 

1 * 0 . lao.lloiltl.l 
:*o. /oe.iiooiti.k 



lot. UlO.IIMili.k 
l•o.||•o.|lot•t|.o 



lOOpl/IO.IIOtOtl.t 

ikD.I/io.iiiatoo.i 

•o.i/ao.aiiia|iii 

|•Dklrlo.titll|l•l 

l*0.WOD.||Ok|at.l 



l•o.|/•e.•)»|a||.l 

|ao.,/io.ilk|k|i.| 



|ao.i/io.ilk|k|i.| 
laD.I/oo.ltlit.l 
• 0 .[/io.lMkaai 
lie.ltio.ikOiaoi 



>IDO.|0|I 



OkOIO.OOIt 
OHIO. mo 

OOalD.OOtt 



OllO.llOa 



«IOO.|0»O 



laO.|/io.|atia.| 

•o.l/ao.iiiiin* 



l•l.|/lo.l||•ln*|' 

l•0.il•t.k||k|||.|l 

iao.|/a 0 .ttlat|k.| 

o»l|.|>tt 



OOlMttt 

• 0 .|/ao.|atia.| 



|IO.I/lO.O||kll|.| 

tao.|/oo.ktliii|i>i 

I•0.|/•|.tlt•tl0.l 



oi||.|rtt 



Oltlklttt 

|ai.|/oe. 



lai.l/oe.latO.I 

lao.f/oo*ot|a|||.i 

1*0. 1/00. 0ltk|||k* 


















ilcploccublc Ports 



Mode) 84 I 0 U/ 84 I I A 



Roforonoo 

Designation 



HP Port c 
Number d 







PM • )tr 
PPl • PIT 
CP{i>|ll» 

)IPP>fPCk 



0Pi|p>»PPI 

PllPtPOPP 
oilP«PtttS 
P IO>fCI4 
0 IP>|Plt 

tiip>mi 

Pi»e>lot( 

p|po>rppi 

pfpi>lpit 

«iPP>|0PP 

PIPO'IPU 

PlP0>IPtP 

PtPPrfPU 

PIPO’IPPI 

P|PP>(CS» 

)P|*«PPM 

IPtoPPM 

|PP)>DP)a 

|Pti»PPI| 

|p|t>epip 

tMopPTI 

pm««pp| 

Piii'PiiP 

PIIMtPI 

pipr«(iip 

e»«p>n«p 

Dku.pm 

Dk*P«t«lt 

piti«ptpi 

g|tl«pipi 

DTPNp«Pt 

PktP.JIJI 

oi»i*php 

OHI'PIDI 

om*«i|p 

em>pppi 

pm>pfeo 

om>DtiP 

om.ptii 

PMNPPPI 

PMI>P«0| 

PlIMipi 

PIlIppitP 

OkPpplIfk 

Plll>ph« 

Okft>)kac ' 

PlU.IMk 

CMIpPIT* 

P|tT>PkO| 

PIPT>pk|» 

ok<t>mk 



CPk|<>kO|T 



PIkppllPi 

Pt*0«PI*l 

PtkD>tPll 

PMPpICiS 

gike>P>lP 
p kP-lPtt 
PikppIPit 
PIkppIptS 
klkp.lJPI 

Piki>nop 
P kppllol 
PIPP'IIPI 
P kppiGit 
P|kO«IPf» 









Tol)leG>3, Q410B ReplocoBble Parts 



Description 



kipipicti IU»P >Plk Pkk ICkP»> 

kUlllCP Pkl»ari >Plk Pkk UkP»>,. 
nikltok Pkp,k|| ,|t ,0|« PHD Ukpt.pp 
PUIIlOP tPP ,11 ,llk Pkpi tcipctp 

ikllC»'.kotlP| I, IIP llkut Clk IPC(| I 

PlltxpU) pg t>ii| |i tkiitntP POPPP 
CIPKIIOP*l>D ,p|til tip. POP KPkDC Cl* 

ciMc|rop>rio ,g pi >ip>iep Ippipc a* 

tiMCtroP'ipD ,p pi iip>ipk ppvoc tiP 

tiPieiroPaiPD ,p ui iiPtiPP ippypc tu 

tPiieitoPoiip ,p|up «pp>|pp {pPvDc u* 

emc[io*>i»» ,p|ui »ip*ipk ippkPc cip 

cMtchop'iie ,piui •ip*m [ppvDc cip 

CPPtc|rcP>rkO ,giui tlP^lPk ippyCC cIp 

cmc||DP>ikP poiui iPP^ipk ippyDc cip 

C>PPC|tCP«lkP ,0IUI •PP'IPk IPPlCC CIP 

ctPtctrcp-PiD ,tiui >ig>|pk ippific ctP 

cppiciioP>i»D ,p)up iPikm ippvcc CtP 

CkPictroPaiko ,ptui (ip^ipk iccvDc CIP 

CPPpCilDPpIkD ,0lUl ilP^IPk IPPIDC CtP 



IPIHItPlDP ^P^ p 
IPtkllllCP kPS I 
tPPNPIIIdP PkP P 
IPPMtirOP klH P 
IPPMIPICP PkP P 



tO>Tt PPk|PPM|i 
loll IDPlPPPp 
roip ipiikCXk 
lp*ll IDiIPPHk 
iB'tP IDkJppkk 



IPPMIPICP PkP P| IB>|P IDkJppkk 

IPPSPtpiCP kPk It tB>ri fOalPpPll 

PlPtPICP tPP tt al|P P ICiPflip 
PtP IlfiP pj||k |k .IIIP I ICppmUp 

piPipiBP tpp tk tiiip r icipoup 
ptijitop |p Ik ,t»p r ictp»»|pp 

ptikpiop ),ikk Ik ,iHk r icppMipp 



PtltPlOP KPPP 
atpiprap |,p|p 



i,;pp Ik ,iiip I rcppp.ipp 
r.PiP (k .iitR f icipk>tpi 
lip ti ,iti>> I iCppiMiP 
ill |k ,{iip I iCkPfIcp 
III U tlllP I ICkpi'loP 



•tiiprap 

pikiPiBP 

PIliPTBP 

PIPIPIBP 



PliiPicP iki tk aiiN r tcipk.ipp 

ptiipiBP ijkp Ik ,ii|p r rctp»ipp 

PtliPTCP IIP Ik ,|llk P ICkg«>ipp 
PIIIPTBR S.IIP tk r ICPPolPP 

PtPIITBR IIP Ik ,|{ii> I IcaPMlpp 

ptpipiop IP Ik ,iitk I ickpi.ipp 

pkijijc* PIP IP ,itik I ictii.ipp 

ptpfpiop PIP ik tiikk r tcipiolpp 



pfptpicp PIP ik tinx r tcig»>icp 
PkllPTBP III tk ,Ulk P tcipftcp 
PtPIPIBR IIP Ik ,|>|P I ICipl.tPP 

PtllPTOR IPP Ik ,|tlP I rc«p»>icp 
PlliPIBP PfltP Ik ifllx I rcipxfpp 
PIPipiBP jp>|p Ik , tlx I ICiPl>(pp 
piiiiTBP i,[ik [k .Enx I icip» CP 
RiPlltOP |Pk Ik tilPx I tCxpMtpp 

PtllPlOx |P> tk ,|l|k I ICkPt.tPP 
PlliPIBP >,jkx Ik ,j(|x I ICiC»x|pp 
ptiiptcp IIP Ik ,itix f roioipp 
piijitcp i.iip |k >iMx I rcipfipp 

PtltllOP |P,|x |k tllpx I ICPP»|PP 

tlltPIkli PXPIC PlllCtCP IPIPD 
PUIltD 

CIPPCklBP.PtD P,IPP ».,iPM IppkPC CIP 
cmcilOPxPiD pkPP »*|k tipypc Pick 
CkPkCllOPxPip tPiui >ip>|pk iPpyPc CIP 
ctPic|iCPxr>B ,piui >ig»ipk [ppyEc CCR 

CkPkClIBPxPIB tpir oik IPCypc MIC! 
CkPkCjlOP'lkD ,Plul flPplPk IppyPc UP 



CklkCilBPaPID Ipiul •Ipalok ippypc CtP 
CkPkCttBPaPkp ,Piui •Ipaipk ippypc CtP 
CkPkCtlCPaltD ilPl oik IgpyPC x|Ck 

CkPtcilBPafkB x;*! oik iPpypc x|Ck 
CkPkCitPPaPkC IIPI .all kppyPC XtCk 
CkPkciipPaPkB till o|k iipypc N|Ck 
CkPkCitBP>rkP ,p|ul aPPalpk IPPVOC CIP 
CkPkcilBPaPiB ,p|pi tipaipk ippypc UP 






















Model 84I0U/84I1A 



Hoplucuuhle Pitrlii 



Roforonco 


HP Port 


Doslanotion 


Number 





no •P1I» 
lopUptPO 



lopnoiTO 

ltpi>plr* 

nonoiM 

oo|>P«00 

|00{>POl> 



0 pp.|i[p 

»l«o-oih 



nti>ppri 

Uti.pPT 

ii(l>POT[ 

(i>ti>ppn 

|»0i>ppTi 

MIOPPM 

PTtP«piU 

P>0T*P>|P 

oijoi-in/ 

onr.piip 

onr>piU 

prt>>p*oi 

proT>p|o« 

pm>p|oo 

«ro>«p>pi 

onp>pMo 

otONpppI 

UkOI>)MO 

pno’p'o) 

p?io>pp|» 

P»'M>PP0| 

ppO|»|««) 

PkOI«PPPi 

Pk«l»t>p( 

«fOP>p*Pt 

Pboi>ino 

u>ir««i|o 

pnj.piBi 

OMNOIPO 

0001.01)0 

eoot>m* 

0b0l>))0i 

POOl.tlli 

poop.liap 
POOI» loao 



opoip.appt 



OliP.PPOt 
QUO.IPOO 
Oklp.lPOO 
p ap.ipoo 
Otip.PI** 



o|oo>im 

Olaft.pfPO 
0 ap.ippa 
oiop.nil 



Olao.mt 

PtOP.ICOO 

Piao.iPOO 

totp.ppir 

loip.ppii 





TbIiId G> 3» 041 OD RDiilocoDlila Ports 



Dosoritrtion 



MJlii.miniJMnm 



DIUltO 

0|OPl«|altCh|OP Itv Ipwp )|PP| fio.r 
bUiii.ia ica ae Ob ipap piOoi po>r 
p OOl.la rch a« 00 (tap HtPl |iO>r 
p cot.pa rca as |ov leap )|pai pp.p 
Dlccl>la|>ta|as I0» Otap POPOI 00*0 






ov leap loeoi po.p 

p)oet.|ahca|as lov leap neai pp.p 
OicPt.ltPiiitoi [pv itpap 
PiCDt.irpilitDO jpv Moo> 

^jlu^rp ».»uH IPO Stop MOiPpnMkenpx 
to l.aop ifpiih iPb Stop ; OIPP kmt.apa 
cok^.a^p Mu" Its pan )l(tPPn»kC>aca 

topaiiilD* aaa ii opaippan Miippaai 
lapaijptca aoa i| Opa|ppa» pnicpaNt 
iMaillico aaa i aeakppa* Ptiippaxi 



lapap step aoa i opaippa. p 
iMaitlico aaa i oeapppaa r 
Mtai|S»ca aaa i tp.pp oPaippaK 
lopaitMC* aaa |[ tO>OI Opapppaa 



Tpoaitiroo aaa it to>Ti ppaippap 



aillitoa 

alllitca 

HaUl'ia 

ailittca 

auiitca 

aillitoa 
all Iloa 
an lica 
a(i itoa 
aillitoa 



(II It pill" r 
(,i|a It tiila 

I) ,)>SW 

Ilf u .Ilia a 
Itlla It nila 

itpla II pllla 
III It ,|f»a a 

M>(a it pilla 
100 It piiia r 



Itapt.ipi 

a i(aop>ieo 

) ICaOftOO 
1001*100 
a tcapi.iop 

a teapp.ioo 
Kaia*loe 
a tCapt.ioo 
a tei|a*ioo 
TcalMlII 




aiilirca |o u tllla a icaot.iei 
atiliico loo It ,iMa a tcapi.ipp 
aillitoa |at is pilia a ICapa* op 
aillitoa 100 U pioia a l(api*{pp 
aillitoa o,t|a It .Ufa a t(apt*|pi 

aillitoa l.tia |l .Ilia a |Ca|p.||p 
aillitoa lit Ik .tat* a TCap»ipp 
ail Itoa i.tia li .in* a tcaoa*loo 
aiiiitoa ill Ik , 1 ) 0 * a tcipi*lep 
aillitoa loo Ik liiia a icapi.tpp 

aillitoa a.l«a |k ,l(ti a tCap«»|PO 
aujitoa o.ll* It .ilia a tt>p«*ioo 
alitiica ito ii ,iioa a icap,*ipo 
aliiiloa [a It ,1)0* a teip».|pp 
aillitoa a,)ia [o ,iioa a tcip»*iop 

ainitoa i,iia lo ,no* a lopt.ieo 
aillitoa a.tia k ,no* a tCPoa*iop 
aillitoa a.lia ji ,m* a tcap».[pp 
aillitoa III Ik ,|ita a icapouo 
■liiitoa iu k ,10* a leap., pp 




to a*t oiciuatoa aiiiaikT 
Poll hot IMlbOt tl 

cpapcitoa.aao ,oiua xp.iik lopvoc cia 
ciapcitoa.aab ,oiua >ip*ppk ippvoc cia 
eiapcitoa.aab ,p|ut •io*iot jppaoc ita 
cpapcitot.aap ,p|ua •cp*tit ippvee ci" 
caapcitoa.aiD taeaa )>oi iiovoc "ici 

tpapciioa.aao loeoaa a*oi ispvpc a|(p 
tpapc toa.aaP i)aa i.ok imot *itt 
cpapcitca.aao leoaa p*it icPtpc a|pp 
cpapcltca.app ,piua ,10.111 ippyot ett 

ttapcitoa.apo tppaa ,. 0 k ippvCC "IIP 
cpapcltoa.app ,p|ua ,10. apt optoc cia 
ciapc toa.app ,pjpa tip.m ippypc iia 
tpaptlioa.apo ,p)ua »ip.ppk ippvcc tia 

PtPcc.ei tv ip"p i,isi pp.r 
bicci.tc IV io"i 1,011 00. t 



hVi> jntti)ilut'i|i)i) i» Ihia biviioi) Inr tml,‘nii|t iiiriiriiiiiliim 
*lnilli‘Pl(’i fnctniy n'lfiti'i) viilui* 



Mfr Port Number 



tll.PIM 
IP *0111 
II *1111 
IP >0111 
IP "Pitl 



Ipl.plt* 
l^^•0 tl 
lil"Oitl 



ItlP.PIOI 

l|lO*[l[a 

liie.liti 



|l|a*0etl 

l|l•)PM 

il|i>PPl[ 

iii.ppai 

lll•.eoa) 

iiii.ppa) 

c*.iai.te.t||".a 

ti.{/i.ti.([i|.r 
I.V- l/a-TO- tobj-r 
Ci.i/i.ip.oiiN.a 
ti.{/l.)|. 0 |||.a 

ci.|/i.io.|vii.a 
(a. /i.ip.Ptia.a 
Ci. /i.to.tjlt.a 
C*. al.tp.t (t.a 
ca.|/l.tp.|p|.a 

ci.|/i*tp.ippi.a 

Ci.i/i.to.|o|.a 

ca.|ti.tp.|*la.a 

ta.|/i.io.io|.a 

ea.i/i.te.oi[|.r 

ta.|pl.t0.lll|.a 

tt.|/i.te.|iia.a 

Ca.[/|.tO.|ll|>a 

(•.[;|.ip.|lt).>- 

Cp.i/i.tt.|o|,a 

Ca.|/j.io.*M|.a 
c«. ai.te.(i||.a 
la. /l.t|.|oi.a 
ta.i/i.tp.|pp|.a 
Ca.|/|.t|.a)ll.a 



Ca.|/|.tp.ap||.a 

Ca.i/|.t 0 .ap|[>a 

Ca.l/|.|p.ap|[.a 

ta.i/l.tp,|aia.a 

ca.i/i.tp.|«iv.a 



eialP.iPPP 



elit.tO(( 

0 ip.lcti 
0 ie>iooo 
olip.|o(t 

C"toai*|toipoania 



eiio.ltii 

0"mii0tP|pp»Vlca 

0111*1101 

oiii'tott 

OllP.ltea 

0 ip.iPlt 
e ip.ioit 
etip.ioti 

tllO.POtt 

t«IO*PCtt 




















HopliicQiibto PurUi 



Model 841 OB/841 1 A 



Roforonco 


HP Port 


Daslgnotlon 


Numbor 



iHi.eeM 

c»it>eiig 

ClIlulMO 

ortr>(»M 

gtirpgiti 

giiriBtii 

gfir>iiu 

«Mr>gigi 

gf(^g«gi 

og*g«iiii 

ggtg«)Mg 

ggggpggi) 

ggu.iiu 

eg<i*M*g 

gm^gigi 

o»»f*g»>g 

ttgg>gt<( 

oiig.etn 





gg>|gpggil 

o|gg>gg)g 

g|gg>gigg 

g[gg>tigg 

g|gg>giv 

g||g*gio 

MK'BItl 
g tg>g I 
g gg>g (g 
g »o>g gf 
g|ig>g|ke 

»«oi>ggg( 

|ggt*ggM 

tgtfgggi 

ggoggn 

)g\i>gggg 

l«itpgg>g 

|g|a>gotl 

igtoggri 

igi«»gg)[ 

tgfkpggM 

ogti»iggg 

ogir>gagi 

og»rpg««r 

ga<(p|a»t 

ogirpgaig 

grirpgaii 

crirpgggg 

gnrpgiig 

grifpoagg 

>iggp|iv 

ogggpMii 

g»Mp|a)g 

giggpggig 

gyirpgaig 

g»gipia|g 

oktipiiig 

gg«|p>ig» 

gMgpgaai 

grtfpgagg 

grtfpgaar 

grgrpgtik 

gktl.gita 

oMrpgiag 

ggltp)aaa 

giigpjaaa 





ToI>Id 0>3. 041 QD Raptscootjlo Parts 



Dosorlptlon 



»>Mog«)iutpsoN 

rggt*g|itog gg*i it topgt gp'rgggp 
igtggjitDg ggi< lE topgr kpgrgggg 
ggtggiltcg ggg gf topii gDalagga 

gtailTcg |><pg |g jiia g icagipigg 
g(i itc* [g,iK \i ,{fia t itigipleo 
ah itD* i*,ga It ,i(ia r «(ag*p{tt 
th[ggc» a it ,ig|a g tcie«p|gg 
gigfttog (a it ,i»a g tcattpfgg 

MMigog >t .III* g u>gia)gg 

guSirct |6g it .i}|a g icagppigp 
gfi Itot lot it .Ilia g iciBa. go 
gilfltso I.IlP It .Ilia g TttOPaigg 

gillliot igg It ,||ia g icagiPteo 
ni iloa tot ft .[||a g ittgppieo 
aigEttCO s.t)k |t .Ilia g ICagppiog 
aliEgtoo |tt it .tila I tCtgpp|gg 
aliflioa l.tga |t .Ilia f tCaopp|gg 

flffHt" l.»ga |l .III* g rcagapioo 
•iitiio* jtk It .|iia g rcaoip|op 
ail Iloa [go ft ;|i|a > icioapiog 
atlllioa ijga )t .Ilia I ICtoiP||g 

iccaLipgtii tPcoM acpilgg oigpiioa 

caiirii. cuiarttMtrcalu ip t||M| 



Miiail.gf vicpDC taatigti* loiac^ 

e*aietiDapgtp iiioag ipit iiivoc nici 
ega*c|iDapgiD a.iugaptit iivct la 



egateiroapgio ueir ppit imop n|ci 
ctatiEicapgtp |gug»Piii layce It 
ctaacEioapito .lua alipigi itvoc eta 

ctatciioapitD .lug p||p|oi iivoc tii 



ctatc loapgtD .|ug p||p|oi iivoc tii 
{tm loapitp . ug aggpiBt uyDc cia 
CtaiciloapitD tlggar pptpi iggyte aoLU 
ciaiciiotpgtD ,gi|ur #p gt iigyoe aoiii 
ctatclioapriD iiigag ipioi iggyoc aotu 

I 

OIdoIpIU aaa logy iiiMi ggpr 
OlOfiipiih aaa iggy logag dop> 

lalNlliloa aaii i| agtiggHa aiaie|Mat 
laiNllltoa haK ij aoalggpa gialigMai 
IttNlflToa ana if aoalogaa giallgaat 
laiNitiiON jpgtr hpChti ppMoet if 
lathlflloa Nan II apaiggaa gialpgaat 

latNiliioR hall It aPaiogta giaiggaat 
laikllliaa tan n apalogka PlalOBkat 
laiMiiloa saiv n apiiooaa glaiggaat 

atlliroa agaa u .|l|a g ICappploo 
aililioa kl.ia It .Ilia g ICagi.tgg 
atlllioa igp It .ilia g icaopplgg 
ailflTpa [||K It .Ilia r ICagapItg 
auilipa III It .Ilia a icagiplco 

allllloa III It .Ilia a ICaotplgg 
atlllioa kl.t II ,||(a a ictippigg 
atlllioa Ii.ia It .Ilia g utg«p|go 
all iloa I.iia It .Ilia a Ictgpplgg 
aliiiica.taka ig> fgt ( i|c|ptpj tPiaa 

atlllioa I Iia |t n^a a ictgip|gg 
aiifiioa itg |t .iiia g icag»p|gg 
atillica t.ota It .Ilia g icio»p|gg 



’.BPP .Ida 

It* It .Ilia g 
lag ft .Ilia g 



ati IIP* 
atlfllpa 



atlllioa i|.|a |t .Ilia a teig«p|ag 
atlllioa a. it* |t .||i* a icagipigo 
ailEiloa II, t* ti .III* g icigpptgg 
ailjiica M* It .III* g iCagiPigg 
atlflioa to.i* .Ilia a lentpigg 

atlllioa III It .III* g icaipplii 
atlllioa I. II* i£ .lit* a iciiip|gg 
atl Iloa 10 * ft ,f||a a ic*0fp|cg 
atlflioa ift ft .fii* a icat»p|gg 
atlllioa ifg It .Ilia a icaotpfgg 



Mfr 

Codo 


Mfr Port Numbor 


IIPIB 


ktiiplktl 


llaig 


tkiipooii 


llalp 


liMpogat 


llalb 


fl»|p|g>a 


Miag 


Cip|alalO»|lk|pg 


gpltg 


cipf/iPtOpfii|pg 


Milk 


tip /IpIOp ttipg 


|a|lk 


Cl* aiPt0pfow|pa 


l>|ak 


cakfai*iB.iooi*a 


Milk 


ca*iMptB*fgkapg 


Milk 


capi/ipto*i|ki*a 


Mlak 




Milk 




Milk 


capfaip|Opiiii*a 


|k|ik 

lilik 


c**f/ipte*ioi*g 
Cl* /i*ro*ic«apg 


|i|<k 


Cl* /i*To*)k)|pg 


Milk 


Cl* /i*fi*|ikapg 


|i|ak 


Cl* H*io*itk|*a 


Milk 

Milk 


cipf/i*rip|iripa 

Cip /i*io*|Ma*a 


Milk 


ca*f/ipto* oi*a 


Milk 


capi/i*ropiiki*a 


ling 


IIMHIkI 


iikig 


MIOpOII) 


llllo 


0lk|0*t0l| 


IMlO 


oikOpim 


IkIM 


fiOOHIHOllll 


llllo 


ofio*iiot 


Ikllk 


IIIOIOkHOlOII 


llllo 


oilOpOHt 


lllll 


OttB>0|lf 


|MI0 


1 tMlIlf 


Ikiig 


ofko*o It 


llllo 


omopO kl 


11*10 


OfkOPifkO 


MHO 


|t||*|0lk 


llllo 


|tO|*OOi» 


llllo 


fiiipoogf 


MHO 


lyipoogf 


tlllo 


flllPtOlO 


llllo 


flttPOOM 


llllo 


fMapODM 


iMig 


|iM*oegf 


llllo 


iMipoogf 


Mill 


iiMpcoai 


Mill 


okiipjiko 


Mkkk 


ci*i/ip|gpkBii*a 


MMk 


cipf/ipro*foi|pg 


Milk 


Cl* /i*rgpfif>*r 


IMIk 


Ci*fai*io*tiia*a 


MMk 


cap|/|*TOp||ta*a 


HMk 


Capf/|ptO>k|t|*g 


MMk 


ca.f/i*rop||||.a 


MMk 


cip|ai*ti*iifi*a 


MHO 


IIOIpIIM 


IHlk 


Cip|ai*to*Mt|pg 


MMk 


cipfai*io*|i|a.a 


Mjei 


aMciM*rc*iot|.a 


Mmi 


ci*iH*rg*fooi*g 


IHH 


Ca*i/l*ro*fHa*g 


MMk 


Ca*IM*IOpi|||*g 


MMk 


cipfaiptopiiiipa 


MMk 


Ca*f/l*l0*IMI*g 


MMk 


Ca*f/l*tO*MOi.g 


1‘Mk 


cip|ai*io*|tiipa 


MMk 

MMk 


Cip|aipTO*f||a*r 
Cl. ai*ro*iii|*a 


MMk 




MMk 


ci.f/i*ggpi|ki.a 


IHlk 


ci*i/ipropiiia.g 












Model 84 I 0 U/ 84 I I A 



Ucplucctibk Parts 




Roforonco 


HP Port 


DO£l(|OQtlOh 


Number 





I.) i ) n.f 1 M <\ I 



DttMiikk 

«k«(>cokt 



ukaip.tcer I t 

i»i*»pon 
l«i**P0M 
i*ii>pprp 
IPkUpolP 
i«»>.ppr» 

IKtapPrl 
(ktt'ppro 
ipti>p"(p 
IM|>PPiP 
t*(i>po(P 

ortr>p«|p 
p>tr»no 
OrtNpall 
ort>>papp 
PMI>ta<» 

PkM.iPIt 

pka>iiu 

OPPf.pip* 



oilNpppa 

PUfaPPM 

Pt«i>ppp) 

p^ppppipi 

p>ir*pMi 

pkti.)(si 

ppir«pp)> 

prtp*poi 

oHr«p|** 

PHP.Ptaa 

Pltr.pt^a 

p?ir>pr«p 

pr^r»p|•c 



PktI.IlK 

Pkt|p)it« 

Pt5r>p»ra 



PkllOtlk 

Pk*t>»tP 

pppppPikT 

akPpp|kkk 

PkPpppol) 

ptprpp'pi 

pppr.piii 

pfiippipi 

p>fr>PMT 



Dosorlption 



Li iiPN III It , III r iciPiP pp 

LI ptei III It > III t u«p*» «e 

IllltOI Ml It » III I UipM «P 



IlMC)* llhlptroi Mltxitl 

tlMCtlDl.ltO »|ur «>|pk IPPVPC lOkU 

iiMiiiici hiN II rpilopik niipiNNt 
tIMIIIIOI hM It ipillpll Ptk|PpN|.| 
tlMIIIIOi IM I IDilOPM ItkllpNkt 
tIMillllOI IM l| Ipiippik ll•(tPk<t•| 
iMSiliioi iM li ppi|ii*M irilipl'Mt 



MllililtDti It 
IMI||||IC)) IKt It 
IMM IICI Mtk I 
tllll ItCI Mil It 
tMKilltOI Mil It 



ifiiippii rnippxkt 
IDiSopi* Mi|I|)>h| 
Ipiippi* Mkllptift 
iDiippiii rti ipiNt 
IDkippVk MkillKHt 



IlltllCP III tl ,|||K I tCiPiPlIP 
ililitei 11,1 It till* p rciptptpo 
aillltci Uk|k It Mil* I tCM»|IP 
•tIfllO* [jo tl Mil* I tCiPMlPP 
IlltItO* III it till* I tC*P«>|PP 

nitito* l,M> It Mil* I ICaptplIP 

• Lillie* iitl* It Mil* I tC*e»>i«P 

• lltllCI IM* It till* 1 rC* 0 M|lft 
KOI iiiieite 

KOI Mliclito 

• tltllCI l,*l* |t till* I IC*tMlll 
•tltitoB ),iik it tilt* r ic*i»[ip 

• Lliltoi l,tl* It .lit* I tCtPMiPI 

•iiiito* i.i* It tin* I tc*p»>|p« 

•tiietD* II* It tin* p icipMipp 

•LltltO* |.| 1 * It Mil* I iei|*.||| 
•nine* III It till* I ic*p«>iip 
•Lljltc* 1 , 11 * li till* P IC*e»lie 

• tl I1C> Lit* tl ,111* P ICMt.lPI 

•Liiltoa liti* |i till* P rc>p*>{» 

•iitiioB It, I* It tiiiM p tciOMiie 
•Liiiic* liti* it till* I icii»>(i« 
itiiiroi 11 , 1 * |t till* P rctpt.ipo 
•liiiioi ktii* It t II* p iCie«»iiD 

•liiire* *,{ 1 * it till* P rc*e«>{pp 

•IIIIIO* 11,1* It ,l||* P ICtpt.lop 

•titirc* Ik, * [i tfii* p u*pt. pp 
llltITO* lk,i* It till* I IC*M>ipp 
itor MitetLO 

MIIITCI I, PI* It till* P •CtPiMOP 
NOT IIIIIPilD 

ItmiDI IP, I* It till* p K*M>|PP 
•Mtiia* iiti* It till* p ickit'ipp 
•tlllTOB II, IN It till* P ie* 0 »«|PP 
•iitiTop ill It till* p ic*pi>iee 

•titiiCN i,tk* It , 111 * p ic*e,.|pp 
•Lijiio* lie It till* P icpfipi 
•tItllC* |,kl* It till* P tC*l>p|PO 

• HilPot Uo It till* p rc>e»|pi 
PllliioN iki It till* p rc»e»|pp 




Mfr Part Numbor 



inrni Bf 7 T 1 VI ninTirni 



(•»ipi»tp,iiip.p 

ci»i/i«ii>ik>e>p 

Pl■ll•kP0P 

itkP*eiki 

iiiMpepi 

|i|k>pep| 



tii>eeie 

{iii>mp 

Illl'lPie 

ilj'IPie 

iili»eilo 

Ck>ui>rp*ik|N>p 

Ck>|pi*ro>ii*itp 

c<t[/i*r«>iiii*p 

c«»l/i*ri»l|i«p 

CI*i/l*T«>)lil>P 

C«*III*IB>IMI>P 

(kti/i.ippiiptpp 

Ckpi/lptppilllpP 



Clp|/|ptPp|kl|pp 
(ip /iPtlPlIkipP 
ci*lii*tOpitk|pp 
ea* /ippppiieipp 
(<p[/ipiip[ ipIpP 

ti.i/ipiip|ir|pp 

cip /iptpp|ir«pp 



Ckpi/|prt*im*p 

Ctpl/|.1|pi|l|pP 

ci.i/i.ippt|ii.p 

(tpi/|piep|i||.p 

C«pi/|* 1 Pp|il|pp 

c«.|/i.ie.||||.p 

*p«ei/|pii*kiiip| 

*pkci/l*tppkil[pp 

Ct.l/|p|pp||l|pp 

C<pi/|pl|p|k||pP 

Cip|M*ipp|k{|pP 



ca*|/ipte*iPiipP 



eapi/iprp*tPi|pp 

Capi/iPippaill.p 

CBp|Pl.|p.|kll*P 

cip|/i.iepiiiipp 

Capi/|prOp|M|pp 

Capi/i.tp*l|I.P 

Capi/|p|pp kh>P 

ca.i/p.rppieipp 

Ca,|p|ptpp|k|apP 



Si'<> liitroiluL'tton lo Ihik ki’i'tiui) for onti'piiiK inriirinniton 
*lnilii'ol>‘k ffti'lopy H’k'vli'il vn!ui> 














I. 



Hcplacuublo Parts 



Model 8410B/8411A 



Roforonco 

Dusionotion 




HNrk I 

»«•>(> 

MDIf 

MK|0 




e*ii««koioi 
0 IO»tlTT 

D|kD‘0m 

ol*o>irit 

pu««iro 

o{(e»!ri) 

pUo>ipla 

piPo*tr)k 

oUpx'Pm 

|4P|>P0«0 

|Pp|«PPiO 

PPi>pp? 

Ptl>PPT 

PtPrPPM 

t^i(>«pri 

ip»».pp»p 

PP«>PPM 

IPpoppil 

|PpipOP>t 

IPpapppn 

orpr»p>kt 

PMNpakI 

pftr>p>tp 

p?t»pp>ii 

pvtr>e«sp 

PkPt>IU( 

or«?>pa<P 

«rkr>pari 

ppir>piik 

ortNpaPk 

orir>p>ir 

ortTpp'fp 

ItOP'PPPk 

prp(>oMi 

Pk«pp|| 1 * 

om>PU) 

PkPP-PPk) 

PkPpppItk 

pk«l>po»t 

prpr>eppp 

PkkipllSt 

PkPipMfk 

Pk«k>MPP 

pyppppaio 

Pk«t>)m 

0>PP«Ok|k 

eriSpili 

Pk*l>i»ik 

Oktk>|k«| 

orpr«paip 

Pk<P>llkO 

)kru«i5)R 

laikppDPk 

lapj.oMp 

IPPP.PPTI 

i<pr-pp|» 

tloppptpp 

t/ppppipr 

>ppg>DlP> 

llop»gapt 






Tnlilo G>3, 0410D RoplDcoabto Ports 



Doscrlption 



lOPPD •lllk|iL)r, turowprtt (OStapl. 

ctPteiroappap ,gatuP a>ppi tPVPt ct> 
CPPtCMpPppit) IPPPP a>|ok IPPVPe Ct* 
cppic tPPpPtb .pkfur ip|Di (gvpe »* 
ctppehflppppp arppp flop ippkpc cu 
ct^»crtop>a»o Mura>top i^aoc u 

CMICttOPaPiO iluPap^Pi llycc 

cii*ic|rDP>P>i> .luifiPk ttvPC »P 
CPPIC ioipPpd .|up fiPk tpypc CU 
CUtCUDIpPPD llUlapIPk IPVDC It 

cu»ciro«>p>o tibi a>ipk ipabc cip 

PfC0lp|p>MC»thC lov I0»*P Ikl POpII 
DiCClppkltCXISP ipv I0»» IM PO«Sl 



tktsitptek kPk It 
IPtMlIlCk hlh I 
ikthi ptck hr»i I 
tptkilltpii us I 
rKtsilitoR sas I 



agaiookk PtiipoNkt 
aDatogVp ITalpgaki 
acaippw* PlaiPOHKt 
iDaiggop lialPOMSi 
iPBiooMp Maippsht 



tPkSItMOK I.Ur S>c»ts ppkOPI. TPp|l It 
ttUSliltO* US It IDaiPPap rralOPUt 
tkPsitiro* US It aOkiopvp itkippaNt 
tusitiro* sps It ap>t 0 ppii itaippapi 
tiasitirok SIS It kpa)pp»ii iralOPUl 

Plllirok IPPa U pins r rcaiaptii 
atititok kipik n .Ills I TCBOkPici 
atitirop lok n pins a TcapiPiia 
aiititoa t>* U plik rc Kk>iPo/atpi 
alitnca itpia fp .ui* | rcaPfipp 

atititoa itpik II »iiu I leaippipo 
atitMU Itpia [i lina t rcagip 00 
ailtlioa ak.as II .iltn I tCUap OP 
a|i|iioapiasa |k ill c itDC'iOl tpTls 

atitlICk ktlM |K pins I tcaoftop 

atitiioa i.kia |i ,|||* r rc>pap|op 
aiiEiioa on li .t”* f tcaofioo 
alitnoa tit ti pins r tcaoppioo 
atijiioa ti.is |i pins I rctpaplop 
atiinoa IPS II pitts I tciiaPipo 

acitiTOS no II pin* a icait.ioo 
aiitlioaptass loia ipi c ilDtptaj i?pias 
atniTpa iis II .Ills a tnof loo 
atitiToa iipTs |i pills a rcae>p|«i> 
atitiToa iipis It pin* a rcapppiop 

atilitas lOpia II tills a icaotp|oo 

atiiitos tpiks It pins a tcBipp|oo 
aii|itai la.Ts [t pins a icaop.ioo 
aiitiroR ipSks n .ms a icsoipIoo 
atitiroa {a n p||{s a rciotp|oo 

atniToa spkBS II pills a rcaopp|oo 
aiitiTPi ispis n pills a rctoasioo 



autlioa Dpts II pills a Uaoap|00 
aiiiiioR tpis n pins a rckotpioo 
atitnoa iptis it pin* a t(•oap|oo 

aiitiios 111 II pills a rcaoa.ite 
Mitiroa fpiis n pills a rtaopsieo 
atiiitcs III II pliis a rcBOfioo 
aiiiitos in It piiis a rcaoisioo 
anincs ipkis n pUis a tcagpsioo 

auiitca Okas II pills a rcaoisioo 

ic pm csoi siso CHID is|u 

cosaiaitoa aacs io>m 

otoccstsa isiir kpiv n dost apspiis 
B[Dn»ts* ay It Bo»|t agspis Tcaapopii 
BicBC.isa lov II BB.t aBBpis tesppOkI 

locattsie issCBst Dta>iiiia 
iccstisEc ikscesr Bia.Kpa 
iBcstrsic ikscosr otasiua 
iccsn-tc iscesr Diasiioa 



Mfr port Number 




llpcinatoipai 



ItlBIpIltplItl 

{ioBiomonti 

OikOsiPla 

inBiiii'oicii 

Pllpsappa 

itplspoao 

Itolsciao 

I naspOM 
nasion 
nasiPtl 
nasooti 
na.pni 

I nt'PPio 
llasooa 
•lasooi 
Itasooi 
llasooai 

cisi/isris|ooisp 

casi/isrpskitisa 

cas[/isrisiooisa 

ciiili 

cas{/i.|osi|||.a 

Casi/|s|Osin|sa 
cas /islpstiiisa 



casl/|.|OsaM|sa 

aiaiPI 

aaac|/i>?i>k|t|sa 

ca.iaisio.ini. a 
ca.j/istp.iiiasa 
CBsiai.io.i|ia*a 
ca.in.rg.iiii.a 
casin.ro.iooi.a 

casiai.tisTii>a 

alaiPi 

ca>insrosiioi>a 

cas[/isras|)ri>a 

ca>in.ro.tii|.a 

pMtsom 

eas|/isio.ini«a 

casi/isris|arisa 

casi/isio»|aa|sa 

ca.in.io.itoisa 

Cas|aisTOsikk|sa 
cast/isrts|irisa 
cas aisiosini.a 
cas|/isiosaioisa 
cas|/isipsinisa 

caswisrosiiiasa 

ta.|/isris||i|sa 

ca.|/isros|i>asa 

Casi/lsigsinasa 

Ca.|/lstCs|kl|sa 

OMIsllkO 

CBaOllia 

li?o-;im 

im>aoii 

SLSIlIt 

isin 

lapispni 

laptspon 

llppspioi 

iioosiior 

lOOsOlPt 

iioisoni 



h’l'i* Itilroitiii'ilim to lilts bivtioii for imliTtiii; iiiforiiiailori 
*tnilti;ali's foclury ii.'li>L'tL'it wiliii> 
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Model 841 OB/8411 A 



Koplocc'iihio I’urts 



Roforonco 


HP Part 


Doilgnotion 


Numbor 



tittle* 

t[tt[ei 

tietict 

tjetut 

titt Cl 

tiitiet 

tiotfcit 

tioticii 

tlltlCRI 

t|itic*i 

tiet[c«i 

t|tttO| 

ttctjet 

tiitje) 

tiitko* 

tiitiei 

*iiti«i 

tiit(«t 

tittm 

m:\ 

tietit* 

tiitj*? 

t(it[*i 

t|it|*t 

t|it|*ie 

m 

t|lt|R|l 

t(et|*ii 

t|iti*t* 

mtiRir 



mmm 








<1i|l>*l*« 



0|te>rMi 

I 

I 

I to>Dm 



eiie»ee«i 

ft *e»eiri 
tltft-CP* 

fti*e>ftitft 

fti«e>etift 

fftftlKftClk 

k*fti<oetft 

|ftDi*eeift 

|ftei«eei* 

|*fti*lfttft 

to •Oftift 

ItDl.fttl* 

I III.CO*) 

III.ODkl 

iii.fteit 

lOOftftll 

iftft-ftltr 

llll•llik 

ot«le>tefto 

ftttftollftl 

etkft>*)oft 



ftMft>oitt 

ftlke>ilftft 



fttift>ftt«l 

t|tftoft|*| 

ftllft-ftitl 

tftei>eoil 

hftUftftM 

itftuem 

| •ftl•fteft| 
iil'ftftftl 
ti|«eeift 
tll•eftlft 
til<eft«t 

«Mr>D|ie 

ftrtr>«tift 

msoiio 

ftiir-fti*i 

ftHr>fti<« 

ftiii'im 

o(i9i-ms 

tlftftkii 

okti.im 

et«i»iiir 

etn«ftftM 

Ikftl.llll 

ftrir>flm 

ftTki.fteit 

D*ll>|kkl 

ft*tl>l|kt 

ftkfi.Mki 

ftTir>etift 











TohloC'3> B4tOB Ro|ilacoulj|o Puns 



Dosoriptlon 



tlURILV. kttlKft thlttCDMilCT ftOtftft 
INCkUftIt fttif CH| rntu I 

ft» tt 

ctMCMoiiPiD iteeur*rk.iot uyoc ii 
(tftietTD*>fttD •lkjttTI»|oi ftftVDC tL 
Kpr tftitihto 



tor iiiieNte 
c»ftictroft>rift 



etufttM^iDt iivBc ti 



ttftte toft.fttp ftuN.tftt Hftvbe n 
ttftickrpftii'ib |eur«>iit levcc tt 

cifttejtpt.Mp eitftt ».ftk iftftvce <*it* 
ci*ictro*>rtD tfcftt *»fti itpype Ritt 

PlGPt>ftk* ttCt IftftV IlftNt PO>|ft 
Ptoet^ftk* tut iftftv riftMi po.if 
Plcputk* ttcr loev tlOM* pG.|t 
p|cpt*i>k* tict leev Mfti** Do.»» 
PlDct^tii* net KDV tiftvt ep>i* 

ptapt>fti>* net loftv ttftkt 0D«i* 
ploot.tkk net iftftv tiftkt Rp.ii 
PtcpUftk* tier eeev tuxt pp.|i 



t»»NiritO» Mh illicit It lO.I j»Ok|l||i 
tMtlltlP* h** iMftlt It IP. I ftOi{[|R 
IttMtltO* hftk iklftll II IP.) *Ck[||N 
|)|IUlttO*.||T* lUtMIbUM 
iMuktrci'>ru>i|kB kiuN 

ecsstctct.ftc IPCI ll>CC*t/RPR |.RPk| 

tlltNILVi ftOkt* IU*P|iy IPtID 

ctftieitemtp ,iiurf>m iivpc tt 

otuttp 

ctPtctto*»r»o ,oi|ut •ll•|ek itcvee cit 

CCiIttO 

ciMettc*>tiD nutfiik iivDc u 

cttitirci.rip ,i»iut kiftkifti iitipe Cl* 
PllttlO. 

•iPt MltflUtO 

ctfttetipmip iur»>iftk iiypc tt 
ctMc|ict>r>p iur««m iivpc u 

ctttettQ*.r»p iurt>|ik iiypc u 

PlootiiiN CM t(iv ito*t cp.r 
PtPPtvIlN Ml liov Iftex* DO. I 
eiDDi.etN CM lOfty m»t po.| 

tttllllllO* INI It ID.|* *pikie»ii 
tltHIUTD* It ID.|I ftPikeftkli 
tttNIIItO* ft** II tDk|00»|i ttlligXNI 
tltNlllTO* *k* It IDklftOWii rikllftkNt 
tfttNIUto* ftk* it lo.)l kDlktftHl) 

ilitiie* II. k II .iitk r icifti.ifto 
milito* ik Ik .iiik r tckcoiti 
Piiiito* I* Ik .lilt) r icaftt.iee 
Piilito* ICK Ik , 1111 ) r tckflfiee 
Pttlitop II. |k Ik .III* r tciftxifto 

liii/tDP ,]k Ik Ik Pk rckftMiDft 
PtUitP 

Hilltop k.b<<K |t .lilk t Ukftt.lfto 
*tliltDP»t*kP lift Iftl C IIDl.tPi l.tkk 
Ptilito* *.t«k It tiiik I tcift».|oe 

IfMftto* !».*• Ik .iiik r te<ft»>to« 

Plltlto* l.llk |k )lltk t tca 0 ».[oo 
•lllltD* Ilk Ik , 111 k r rClfty.lDO 
tJtUtD* »fltf It .l»* f tCkftf.lftft 
•tllltOP lift Ik |k kp ICkftk.iift 

iiilitop ,*r Ik Ik Pk rciftfioft 

DiittiP 

ttiiilop II. tk Ik .ttik p rctei.iftft 
•tititop •*,•* |k .lilk p rctp*«icft 

•timop i» Ik liili p ?c.#..|ftft 



Mfr Part Nunibor 




IlftPlOkPfllok 



P“ilUitJft|ookyitP 

B^liPltMiloOkyitP 

Ikftt'Cftik 

ftftikftcit 

ilftlUtik 

IftftlUftik 

itfti>etik 

|kD|>im 

ftOi'CCik 

l*ftl>ft0it 

|ll••elki 

|ll••ec*i 

llopftkl 

lecaftoii 

[ieft»«l*t 



lil>>ltik 

giilft'ieio 

iiftpimiftiiti 

Cfttitim*riiiii>cDN 

IICDIIktlftlOli 

cctiPieu*Mtiii.cDN 

lUPioikicliPi 

ItODlftlMlllti 

llOPIftlllftlltl 

ttftuecii 

Itftl'ftftil 

itftt>em 

| |||•ml 
|||•coe| 
tll•eeie 
tll'ftCiO 
lfl>ftCftl 

fttitiftiift 

c*>ipi>ic«ioci>p 

e*>i/i>tc>iDo|.p 

C*>l/l»tft« Cti.p 
c«>t/l»tll>il||.p 

l«k|»»/|*»J 

Ca.|/l>|ft.<,i,s|.p 

Itlfttlftl 

Cl>|/I>tft«kki|.p 

c«>i/i.ro.|kk|.p 

e*>t/i.tc.iiii.p 

c*>i/i.ie.i||p.p 

C««|/liitC*l|kt>P 

Otk*«0ft|| 

laki.krpiio.j 

C*>lPi»lft>||ki>P 

Ca.lp|.rft.k|i,i.p 

C(>|/i.te*ieoi.p 



b'i'i> inirotluL'iiiin lo thi> twliori for onlepinit DirttrmuUon 
*lnulcoU'i fnclory wlufti'il Ului* 
























Rcploccublo Parts 



Model 841 on/841 1 A 



TdIiIq G>3, Q4tOD Roplacooblo Parts 



Roforonco 

Doslgnotion 


H 

N 


PPort 

umbor 


I 


Qty 


Doscrlptlon 


Mfr 

Code 


Mfr Port Number 




k . r 






in 


I1DI tV |V.UU » kaca^ioi 


'•tai 


(a.W|klp«|OPI ' 


MtM'll 




1 




!!• 


irck.tkwk oil Ik kk Itol.lpj I.tis 


ItalO 


lltP'IMa 






ft 




Ml 


■ to* Ml* II •!>«■ ' ICap>»IOP 


F»tak 


Ca.|Fl»IO«|fa|«k 




iflNOiftl 


« 


M 


*1! 


itg* lip It iiiik 1 icap»a|op 


l*t«l 


Ca. FlktOalOl.F 




Pk*t>UM 


k 


1 


Ml 


liro* iio IV |k kD rcaot^ipp 


tIalO 


eni*)ati 




CMI.IkM 


} 




Ml 


|ltc* nt It Ik Ik Tcapaaipp 


ma| 


Ikknit/tCPail 


MPM»M 


OMNCflO 


i 




*!• 


h \\ *IIU f rcioi^toa 


»«ta» 


ta.IFl.tPalOPI*' 




OMt>troO 






M! 


L U 

|ltO* ttkll n *111* '• ICaP»a|PP 


latap 


Ca>|/|alO>lki|>r 


t|tP|P>0 


oiM.tm 






Ill 


[itu* |,M> It Jllk 1 ICapa.IPP 


'Blkk 


:a.|U>tO>ki)t.F 




OMF'CM* 






ktilitck Mm |i tiliR 1 ICa»i>|«o 


l‘ta* 


Ca>|/|.tOk|l*|aF 


MPM'ir 


DMMcItk 






Mlilloi «»DM |l Mil* 1 lta4a*IVP 


i;tp| 


•‘'aC|Fl>TOanl|a' 


MtMUl 




iroaolkk 




) 


c 


rt) V MU* tOallP 


oall) 


•'Cinict 


» «t u» 


1 


>t(>pltk 






t 


'll • MU* to^iop 


OMIl 


*c riicc 


M«MU> 


I 


•lo>o|ak 






( 


ri) V Mil* ID.lOp 


eatii 


•ciriiet 


Ml 


ttalP'ieOM 




1 


mr» Mnttgpt tmst I'lLiMti lotio 


llalp 


OlalOatOnl 




0|i0>»|tT 




1 


CMM|IOIi>M!l) IMIl ••It tepvPC wlCk 


rill* 


Dk|l'|li<iolip*a|c* 




0 


iPaPlM 




Ik 


CMienoa’MD Mui Moritt iPkic cti 


rial* 


P|IO>0|II 


M t» 


t 


ko>«tra 




t 


CIMC|I0I>M0 ,IM «to*lPt ilvp; c(k 


HUP 


0 *o>oira 


» e«* 


Plkt’lDTk 




t 


ttrkchCl'MD MOM a»U lOPaPC Cl* 


tIMI 


oiioaier* 


Min 










CturiD 






Ilf!* 




|at> 0 |lk 




t 


CMMIIO^’iltD IIOOM a>|t |P0VC( otU 


riji* 


PMi'ill'oieokvic* 


» tr. 


0 


ikkigPik 




1 


ClMChOPMtD klOM ••II lOOVPC xiCk 


llilo 


ii»p«ni* 


» t» 


0 


llfBItt 






ciMCironMD ,iur •lokiPt lovpc ci* 


IIUO 


litPaOlif 


» e» 


0 


ilfOII 






cmclioiMtD Mur •lc•|pk ipvcc ci» 


lUlp 


lildo li 


MICtO 


t 


llPaOIM 






cmcitijk.Mp ,iui •et>m ipiee cm 


UUP 


PllC•Oll{ 


mill 


0 


|kP>pl>a 






C*MC|IC*«MD tklUP •IPaiel MVDC CM 


llall 


PllPaPira 


MICU 


0 


iko>c|M 






ClMCnCk'MP .lUI •ir>llt lOVPC et* 


iOalO 


OllPaPIII 


III!** 


0|(«»MII 






cmciiDk^Mp iiur •lp•ln Ipkpc Cl* 


llalp 


OltPaPIII 


M t|* 


0 








C***C|IB*>MB MU' •IP«m |p»bc Cl* 


IlklD 


PltPaOIII 


Mtm 


0 


|io>t{*r 




1 


CI*<Cho**'lD MlU't'IPI IlVDC Tk 


tklll 


iioDiitatoini 


*llif! 


e 


tkotikl 




1 


Ct*kCllD**MD t|M ••|t IPPVDC Cl* P••}0 


llalO 


llaPallll 


f ! ! 


Q 








CI*tC|lB*<'>P l>IU'>^|Pk IPVOC U 


tun 


itoDiitnoiPii 


n !»* 


0 


iio>oi*r 






C*MCtlCk<MI> ItIU'MiOl IPIDC 1* 


tun 


ItoPiiitaoipti 


Mt«^l* 


0 


|t«>BIM 






cMictiok^'tD ,|ur kie^ioi lovcc ct* 


llalp 


OltOaPIII 


MUM 


It0|rt0t« 




1 


D|CPt>lk* k^m n PO.T *Da»l* ICt>»P||l 


llalp 


nolaopat 


MIU 


4|0D>Mt4 




t 


COlLoMD JMUh II Ba|)l .TIDI>kllC.>tO* 


llalp 


«IC0>II0* 


MK» 


4t<D>«IM 




1 


CD| 


.••ID |0*)« It palp ,|'M|T*n^kO* 


llalp 


*|ae>OIII 


MIC| 






. ( 


Mlhlliro* llPk It 'palPpUk M*lppk|i| 


llalp 


tll••oor| 


Mier 


|Ptl«CBM 






l*lt|lliiro* h*N ll *Da)eo»» 'lk|P0t>*l 


llalp 


iiia>oor 


» IM 


1 


Ma.eeri 






l*INl|ltO* DMi It IDbIooK* Mk|gok*it 


liaiO 


ll|a«Dort 


MIC* 


1 


Mi«opir 




1 


tlMlMlTO* *k* IMIPat It 10>t« kCkkOPi'k 


Pint 


nnoai 


MICf 


IM»«e6M 




1 


ri'SMiTo* J«'tr •(•CMS obupoi it 


Pint 


ntiat 


MlCk 


l•fl•OPlO 






Ikliillllg* *h* It *l*m*k MallokHl 


llalp 


IMlapOlO 


MIDI 


oTPr.em 






Ml 


tItC* l.tkk II .tit* ' ICapi.IPP 


|ata* 


Ca.|/|.|p.)|kl.F 


*!!** 


0k4»*M«* 




t 


Ml 


ItCI Ik. Ik It .lit* ' TCaPtkIPP 


lata* 


Ca>|/lktP*lt||aF 


1 !* 


sMT.Oafi 




1 


Ml 


ItO* l.tk Ik .III* ' tCkp.»|P0 


|at<* 


Caa|/l>TP>||0|aF 


1 !•* 


ei 1t>|let^ 




1 


Ml 


IIP* Ikk |k .ill* ' ICapt^lOO 


lata* 


Ck>|/l>tO>k*aOBF 


Ml»% 






II 


•IIIITO* Ilk II .III* ' ICaP^^tPO 


nta* 


Caa|/lBtO-|a**pF 


MIM 


siir«aiie 






•iniTO* I* II .iiik r tcae«^|pg 


lata* 


Ca.|/|.T0>|00|aF 


Mi:> 


OM(>0O«t 






Ml 


•109 |.t|9 il f !CtO»»Ufi 


|a|a* 


Ca>t/MO*|a*|aF 


1! :• 


Ok«i>Mf* 




1 


Ml 


ito* «,i|k It .iiik r icap.>ioe 


lata* 


Caa|/l>tPaB|| aF 


MIM 


OMNsaap 






Ml 


ITG* ipk It .III* ' tCaO»>|PP 


lata* 


Ca.tFl.tP«|OPI*F 


Ml»ic 


9k1(>eela 






Ml 


IIP* i.ii* ii .III* ' rcap.'ipp 


|ata* 


Ca.|/|alOa||t|aF 


m*»i 


Pktl'Mf) 






Ml 


Ito* l.ilk Ik .iiik k tciPf^iPP 


lata* 


C*k||l>TO<ll>|aF 


M M» 


tk<l.)aao 






Ml 


no* |«k Ik .lltk I tCapflOP 


lata* 


Ca»|F)ktP«|la«aF 


n * » 


OIITMaOl 






Ml 


ltd IIP Ik .lltk 1 tCapt^lOP 


|kta* 


Ca>|/l.|p.|0j«F 


MI*|| 


OMNoail 




1) 


ati 


ltd t.hk It .lltk 1 reap. •IIP 


lata* 


Ca.|FlatPatl{|aF 


Ml»|( 


Ck1l«)t*T 




1 


III 


no* ail It ,lit» 1 rcap..|0P 


lata* 


Ca.|/I.TPaa|naF 


K ! 


prpr>oaie 




1 


Ml 


ITO* TtP |l .lltk ' tcap*k|0p 


lata* 


Ca.|/«.lp.ltlaF 




trtr««ai» 




i» 


Ml 


no* til |t .lltk F tCaPfilP 


lata* 


Ca» FI>lp.t|(*aF 




<lir.oa|k 






Ml 


no* til |k .[it* F tCap>>|0P 


lata* 


Ca.I/l.tpktllK.F 




Ck4l»ta<S 






Ml 


no* |«k Ik .lltk F tc* 0 i>|pp 


lata* 


ca. /|.rPa|lll>F 




0M«»mk 




1 


Ml 


no* i> II .otk F rckO*k|oo 


l*ta* 


cia|/i»tP>ieoi>t 


mm 


Qt«t>rm 






MitltD* Ml*’^ II >11* ' tCa|»-|pp 


ina* 


ClklFl>tpp*|l|>( 


Mlitl 


0*tl>rtaf 






Ml 


IT09 \pltpi tk bOkai f tct0»»t90 


|a|a* 


C>>|Fl>IP»iritaC 


m*“ 


etai.m* 






Ml 


no* it* It .otk F rcap»kipo 


l*|a» 


ci>i/iatPBna*>t 


if "*i 


Okll.lll* 






Ml 


no* |lk It .otk F rca0«k|00 


nta* 


C)a|/l«to>|iaaat 


*iins 


Dk4l>Pli» 






MItItC* I* It »0l* ' tCaPa^IPP 


lata* 


C|k|/laTea|00|aC 


m*»* 


okkc.rcik 






•M 


ltd |k It .otk F ICao»klOO 


lUaa 


cik|/i»rpkioo|ai 


* »>r 


ok««>r<kP 






•III 


no* lOk |k ,Ptk F tCaP.>|OP 


lUaa 




t||*M 


Oktt-MkO 






Mil 


no* 10* 1 otk F tCaP»k|PP 


ntaa 


elk /latoa OPI*C 


MI»M 


efefl»T2l9 




1 


•ui 


no* to* It otk F tcap>k|pp 


nta* 


Cl>|/l»tOa|OOI>C 
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lrur>i(tut:lli>n tu thlk kiriicm tor iinU>riti»; inrunmitiut) 
*)milrnti.'» fi(L'li)»y ki'lwii’il viiUti> 





















Moilel 84I0D/84IIA 



IloplBceabli} Purls 



Roforonco 

Dosionution 





HP Part 
Number 



iLTifTmiaii 



OtkOtllOa 

l)ia(>«| ta 

siin«oi«i 

p)ko>feU 

PIkO'IIBI 

a »o>reu 

a|ko>lol« 

0 | rpaOOkk 
0 

»ikD>m< 

itpi.ppte 

•OPie 

i«e|»D«)p 



Pitg>a)te 

t|ig*g»ik 



Itta.cori 

t«ti.goT) 

|g»a>gg>) 

ikta.oar) 

tipaio.aeol 



IktkaggM 

ggaig.ggoi 



grgr.gfgg 

gHr>ga|k 

ortTagtoi 

artragpig 

grtr-oieg 

g)»r>oiig 

gk«tagglf 

o>kr>gatk 

D>ir>gfiie 

g>tNgag| 

Okkkaggti 

grfr>gaeo 

gkkk.itfk 

orfr>gkii 

grfr>gaj* 

gkkg»taao 

gk«t»|aao 

gi^Nglkk 

g?lt>gaap 

gkkkaMIt 



griragtii 

g>»rag»g 

PkttaMtg 

orvr>g«)g 

grir.gaai 

g>sr>gagi 

gm>gi<a 

grtr>gag| 

grtr>g}ig 

g>t>«ga|r 

gygr.gatk 

gkkl.iaaf 

grir>capi 



5 Qty 



Table G>3, B4tOD RoplDcooble Ports 



Dosorlptlon 



taaUMlM 

CtMCtlGkargD |ggg* tati igPVtiC t<|Ck 
c»kic|rGi«rgD ,g|ur atgatgn ggyPt ctk 
CtP»C|rokaPiD ,g|ur agg.|«t {ggytc tM 
Ctkic[tOk.r»D IipM a.tt )ggype Mick 
ctggcttuk.np i|ggr «>u )ggypt >*Sck 

ciP»e|jB»*r>9 iig^r )ggyct •*({» 
egptc tckapgp ,g|vk aiiatgt (ggypt ct* 
c*kte tPkaryl) .g ug »gg>pgk .ggvoc tt« 
c*ggt tag>ryo ,glur »iga|ot tggypc ct* 
ctkiciroiagyo M*r ia|t iggyPC *ICt 

C(*iCtrQk.r>o ,gtur aig.ygi iggypc ct* 
c»*»CMC*a*yD itiur >*g>igi iggypc ct* 
tkktcitok.ryp ipiut aig>|gk [ggypc Ct* 
Ct*tCHeii»*iP .g t* fiCatgi iggyPC Ct* 
Ct*ICirck>r»p ,g|ur aio.ipi f'gyPC ct* 

oktcltckatip .glut aig>igy tcgyPC ct* 
c»*»cbc*ag>P kgggg ftt ig«ypc *)c* 
ct*tcCTc*>*tp >gMug aa)gi iggypc *oi.yt 
c>*tc[u***yp riiuraati iivpc r» 
c»*tc|tc*>g»p t*iu* atoaipk tggypc ct* 

C»*ictrpk-*yp |ggg*i aait iggyPC *|C* 

picptaikircHikc ggy |gg*» im pg.it 

BtCPt.|aiycht*( igy |ggM| igg po.|i 

p|cct.iklycHi*ic igy |gc*i isi pp.ii 

P|cPC.t»irc*Up igy Icga* isi Po.» 

PluUsi <)UAD,M*rct<ti> A)ic*l * 6< 

AlaiKS it, 

uimtD 

till ItU 

CPU.i>k.P tu* II Ca|g ,ttlD*,imc.kpH 
CCK tPCUH icl ,)I|PI|LC-I|BI> 

PlltttP 

Mtkltllo* li'lt II ro.T} *ga|cgH,i 

t**K|t|IOk l|*h |i tO.TI PpalogKa 

IMiilIIIC* S*li It IQ.n *Pa|ogMa 

t**iil|ltp« S*k It IP*il *Pa|ggkit 

i*»M|itc*ii *t*uet IN *11*1 
NMCNtP IP Mkct 

T*ti>itliar h*N It ip.ii *c»iggN« 
mNiiiiPMi RtiLiet IN *»i*i 
NMCNtP ID *|*PT 

lllltrc* |k II ^llla r reaga.igg 
PtIltIO* sit U alll* * ICaay.igg 
•lltllCk igg it jit* * ICaga.igg 
ktltllP* ik It ,in* * ICaga.icg 
RtlllTD* t* It ,tl|a * re*ga.|gg 

*UlltP* I* |l ,|||k r tcapa.igg 
•tiiito* kkk Ik ,iisa I tcagyaigg 

RtltlfO* Sit [l .||li> f tcaga. go 
*tl|ira* I* tk Jltk * Uaga.igg 



•tiiito* kkk Ik ,||S» I tcagyalgg 
RtltlfO* Sit [l .||li> f tcaga. go 
ktilito* I* tk Jilk * UkOfioo 
■tkllTP* too Ik allSk f rckoa.ioo 

11 **“ '* il”* * 'c«e»-tgg 
»iitiic* « 0 t* Ik Jts* r rckOa.ioD 
*tl|llpa Ik.lk Ik alllk * TCtOl.loo 
* 111110 * S,(l« Ik )lil» r Uagy.loo 
klitMo* t,kf* Ik ,iiti> * rctga.ioo 

•titlic* Ilk Ik alllk * TCaga.IOO 
PlktllO* [lk Ik .Ilka g tCaOa.IOO 
•tljiro* ik.la Ik .mu * rc'ta.log 
•tkliro* 10* It ills* g tc»ga.ioo 
•unto* t.li* Ik alts* g tCkPaalOO 

Ptlttlp 

ktltlto* s.ll* Ik .IIS* g ICkOa.IOO 

ktltlTC* |< t .III* g TCaga.IOO 

ktkim* tali* [k aiil* y ICtga.igg 

»ain Ik 



•lltltc* 



IIS* g ICtga.log 
IIS* g rcaot.log 



kiiliro* loo |k ,iis* g rctoa.ipg 
niiito-: us it ,iis* g rcaga.ioo 
•titkto* II, I It .IIS* * regga.ioo 
ktljlTO* log Ik .ill* g IC*Oa.|go 
•tliirc* la It aill* g reap*. IPO 

•lltltc* Ski Ik alls* g tCkPa.IOO 

itiEirc* sii tk alls* g tcaia.ipp 
•tiiiroB lit It alts* g tcapi.ipo 
•tllltc* IPO Ik alls* g tcapa.lpp 




Mfr Pori Number 



PII|0.tP)l 

PfkIallPk 
C kpaiokl 



PlkC>IOtS 

p*lig|i|Jp|goavic* 

fix|tgi(wpiooay[c* 

lilWUi” 

piktallkl 

PlkO'llSS 

PlkO*lll| 

PlkPallSt 

PikPalOSS 

oikp.loSS 

CikpalOIS 

PlkP*IOII 

PlkO.IPII 

o*‘iigkiigotopavic* 

Pltoalpk* 

tlPPIlMlOlltl 

pikp.im 

pikp.iiiP 

fkgiaiiig 
itp aogig 



i*p *0011 
ISO *0000 

OOkip.lOOl 



t|00*ptkl 

kllO't 



lOSk.Opt) 

lOlk.opti 

lOlk.OOti 

lOlk.got) 

oikie.iooi 



lOlk.gotl 

OOkIP.IOOl 



ci.t/i.ig.itoi.g 

Ck.|<i.ipaS||*.g 

Cka|/.'>ti*ioi*g 

Ci.l/I»||a[ggi.g 

Ci.iii.tg.iooi.g 

Ck.|/.i.tg.|og|.g 

Ck>iiO*t 0 .akag.g 

Ca.|/la>C.S||k.g 

Cs.|/i.k.io6|.* 

ct.|ii>ip.iii.g 

Ca.|/latO.|tk|>g 

ca.i/l.to.ioM.g 

ca.i/i.lo.tkti.g 

Ca.i/l.lo.|t|i.* 

Ca.t/I.IO*|kli.g 

Ck.i/o.tP.tikk.g 

Ck.i/o.ti.iPkk*g 

ca.i/k.ic. Ilia* 
Ck.i/|at 0 .|ppl*| 

ca.|yiato.)i)|.g 



Ck.|/i.to»iti|.g 
Ckai/O.tPalOOi.g 
Ck.iii.Tp.iot >g 
Ck.i/o.tP.Siii.g 

Ca.|/l.|p.|0l*r 

ck.|/i.to*Ipi*g 

Ck.i/l.T0.||k|.| 

ca.|/iaro>tpi.g 

ca.|/i.ro.ipp|.g 

Ck.t/l.tg.Stl*.* 

Ck.|/l.to.|||*.g 

Ck.|io.ro*iit*.g 

Ck*i/o.to.ioi*g 



hVv iiiittiiliicllim to iliu ai'i'iioii for onli'rinit iiirormutlon 
’mtllcali'k fortot)' ai'li't'U'il vului> 
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Kcplticoiihlo PtirU 



Model 84 I 0 U/ 84 I 1 A 



, HP Port 
)t 3 slaiiQt[on Numbor 









««t|o>ktai 

6 lOvfoU 

6 

» tO'lpU 

0 kB>a(OI 
eiki^fre* 

oiie»ieu 

Diig>ppt* 

oUo«re«l 

bUo'Ipu 

0 I»D>D*) 1 * 

OUPipStl 

OlkDaPtlB 

etkpkrkU 

BlkO>»p«t 

|kia*o»li 

*(te>ikl| 

k(iD>etki 

ktk’Ptri 

ikM>PO>p 

OllNpM* 

PkPlfpPll 

Ck<l.)|1( 

p)ir«p»pp 

a)»r.o(i» 

PkPI»|klO 

prtNpitp 

criKpkpt 

p»ar«pMi 

Pk<t»|MO 

PkPi.iiat 

Drtr»p<)k 

«rtr»p<p| 

pt»r>p*ri 

PkPtapPU 

tkPIkitio . 

Ok 1 t»|Mp 

trtf>)atk‘ 

ptir>B>pi 

PkPI>l*kO, 

PkU.Ml> 

PfkT»PkPI 

PfPt'pkPt 

g«PI«)iip 

OMP>t<r( 

Pkti.opkl 

PkMkiile 

crip>p|M 

P^BPapkPI 

PMNpkPI 

ueo«aiPi 




Tat)lo 0 ' 3 > Q 410 Q nD|ilocoalj|i> PaiU 



Dosorlptlon 





Mfr Port Numbor 



i« 3 nmnii:Fain 



ilT? 

lUb 


■99 


ISM 


Ik Rkkiilk) CPPI 
Ik kpspClkL COP 



ittti 

mv»tCiM>: ***'r otciiiktfii iDtkt) 

pp»c >o«>»pp ,piur Mp»ipi itpvpc C(* 

t>P»r tOPiPpp ,p[uP iip>i«k POtPC tEa 

Ciapc ick.ppp UP pcvic tE* 

CPkPC tok>Ppo ,pjuP Ipppec ctk 

CPkPt IQk.PgB »ktr> »>PI ioppDC n|cE 

ctapniok.ppp tpppfp t*ii ippvDc ktc» 
(pppc ta»v tPkk>et« i>iipp pppu PC^Mit 
c»B(t tok.ptp KtPp •.»tikp tpppPc ctk 

CPPPt hok.ppp t(kp »|k ippVBC >*ttP 
tiapciiBPtPpp ipppp •*U tpppoc •'let 

cpapcitcptppp .piuP ipptpe ctk 

CtklCMDk.PPp ItPkP t.ll kPPVPC klcP 

Ctktc[tCk>PlP ,P|UP Plp'lpk POVOC ctk 
CPkPC[tOk>PPb »» UP •IP'IOt PPVp. Jk 

CPktc[tuk>Pip »6iuP •IP>lok IpPvpE EEk 



cpptcnok.ppp tukp t.u lopppc kick 
CPkiC tUk«PPp ,plut »|ie»IPk ItPvCC ctk 
CPkPC tuk>ppp ,D|uP iiatjpk jppvPC ctk 



CPkiC Puk>ppp »«iuP Uit>ipk ippypc UR 
OPICilOk.PpP ,g(uP >PP>|Pt (pppDC Clk 

ctPPciick'PPD itkp »k)i tppvoc Ntep 

PlCDUCt IP kPkt ttlkP PO>P 
P|oDt>CL tv kPkP )»IM OD*P 

COkaMkP ItUk It Bk|l .|l|Ot.|Plkl>*igk 

coti.*k|.p ktpsN let Skip ,iii 6 ttmi.s>kak 

rkpsiutok pkk II to»ti ROkiank 
IkMiljllCk kkk I PO>ri kpppppug 

lkpi|l|itCk hkk I tO>Yl kpkllCkk 
Iktsiuiok kkk II tD>YI ROkpppkii 
IkMilltpk Pkk II rO*|l SDalkpkp 

ktllltCk ll.Jk It »lllk r TCkgp>|||p; 

PMuiu .Ilk I , 11 m r iciippIip 
kti lick I, Ik k .[i|m r tCP|pp(ii 
kllEltCk {k It ,||{n f rctok-lsi 
ktitiick It ii ,|||M p rCkpi>isp 



ktlllPCk 
ktitiiDk 

mjitck 
Rtiiirok 
RlllltSk 

MIIIPDR l,lik It .IMk P tCkpp.lpo 
HljllQk 1 , 11 k It ,lll« P tCkOkolps 
ktljllpk III It USIk P ICkg),|Cl 
ktijilPR III It [{ilk p ickp»ise 
ktljiTOR l,n> It ,iiik P iCket.iPu 

ktlllTOk P,)|k |t ,l||k P tCkg».|pg 
kiijirck Ilk It ,iEik p iCkP»>ise 
klllllCk ,ilk It .III* P rCkp»*|cs 



Ilk It ,|l|k f 
l.jkk |t ,|||M 

iS 6 It ,t(|R P 
Ilk it , Ilk p 
Ilk It tIPIk P 



IC>C»>|CS 
P ICiOPklCP 
TCkS(>|pC 
ICkPkklSS 
tCkPkklte 

p tCkppolpo 
p tCke»»|ps 
ICkpp^lCI 
ICkP»|SS 
P iCketkiPu 



•pP'" (* Plk’" ' 

Ilk It ,uik p ickp»k|ps 
•■tk It ,tltk P rCkS»*|C 
El It ilElk P tCkPp.US 
ilk It ,[l|k P ICkPt.lCS 



miltCk E> |t ,IPtk P tCkPp.US 
killirck Ilk it llitk p iCkpt.ics 

MlllPSk 1 , 1)11 Ik ,|||M p TCkpt.loo 
RllllICk I, Ilk II ,|)|R p UkS».|pg 
Rlllllak Its It tlllk P ICkSP>|SS 
ktllliok i«k It ,(||k P tCRSkktPS 
kiltlICk Isk It ,|l|k P UkCMlPS 

ktlllTOt |,tkk |t ,tltk P ICkS»>|CS 
ktitirck E»tlk I ,|«t* P PCapk.lBS 
kttriick I, Ilk it ,[)tk p ictpkkiss 
kti|itct lit It ,tiik p rcpkftps 
kiiiitck Its It ,iitk p rctsikisp 

ICCktt«mk tkCONP HC«lt/U OlPkllSk 

k|k, PIk? OP >1 



PltltklStP 

ciktkiaii 
« ssijtil 
0 kSkittt 

sikt>iail 

OMilPiiutpookyiCk 

Ut'ii'i^IPP MkIS 
etil>)|kk 

SxiUklp^tltCPPlCk 

e|kP>)|Pi 

C|I 0 >ISII 
P[kl>IISk 
t|kt>tSll 
S kP'ttll 
tikOklSIl 

s kt>S')* 
s kC>ltll 
s kO>im 
s sCkitli 
sikuSoii 

sikSktm 

ItlSkStU 

|t|t*tCPP 

IISIMkII 

IllSkSttk 

|•ll•ct)• 

kl••ttPl 

ll••tgPI 

iilk’iPit 

iM>>ttl« 

HPtC|pl.|t>|)l)kP 
ci>|Pt>iakilk|i>p 
C«>i/t.ltkikklkp 
Ci> Pt>ISk SStkP 
Ct>i/t>ISk|tSikP 

c<.|/t»iSk|sik>p 
Ct»WI*ltk)|k|iiP 
Ck> ;|»to.li|.p 



It. ptkttk tp)>p 

Ck*i/I«rskittkiip 

Ct«IPIk* 0 >)l)l>P 
CtkWlk|t»|||ikp 
Ctk /l•lt•^p|•p 
CkklPIktOkluPSkP 
ctk|pikiOk|Pki»p 

Ci.WI.ISkllPlkP 
Ck. /IklSklkkkkP 
Ctk /t.rCk[kP|kF 
Ctk /ikiSkipitkP 
Ctk[p|k|OkitkkkP 

Ca.|/tkrp.lk||kP 
Clkl/SkPSktlllkP 
Ctk /ikUk|S[kP 

Clk /tkUkiPtkkP 
'tk|v|k|r)kVo 9 kkP 

Ctk|/ik|Ck|Pt|kp 

Ct.|/ikit.p|P|kP 

ciki/ikiCki|k|kp 

CPkialk|tk|t|kP 

ttk|/tktOk[o|kP 
list <PI*I 



SltlOktSII 

Slttkppoi 

BlkSklslI 

SlkOklSlI 

OltOkOlti 

S|lSkO|t« 



PPPr, PIP, ICC tkPUPIlk pgikD 

CPPICMCkkPID IPPPP kklk lOPVDC •'let 
ClkkCilOPkPPD , 0 |UP tlSklPt UpvDC Uk 

ciPtcCPBPkPio ,ciuP •iSkiat toppsc Clk 
(pppciiokkpio [ttPP Ikit lOSVCC NICt 
UPtctrsikPPo iiskP kktt isovBC H Ck 



Oll|tktp)V 



SllpkllPt 

sikSkioll 

siiPkitit 

P“llpllfjtl 

OktlPllWSI 



UPkVICk 

CCkVIC* 



iitrDiluL'll>m li> Ihit kiviimi fur nhiorr'ii inrornioiion 
•InilU'oU’t fitdory it'li'cU'il mlui> 


























Model 84 I 0 B/ 84 I 1 \ 



Replucotiblo Parts 



ToIiIq C> 3 . 04 tOD RoplocootilQ Parts 



Roforonoo 

Dasionotion 



HP Part 
Number 



0 |»«>IDU 

oikOkieit 



oi»D>ia(i 



|««l. 0 DU 

l«o|>oete 

|got>«ete 



t|oq>g|i| 



M«>eert 






ortr.eigg 

«>ir»eitD 

o>sr>tlk« 

OkMtOOd 

crif>e*i» 

or(r«Drto 

tr(r>o>gt 

Ok«l>ctl> 

OflUpkOft 

Okkl»lt(k 

tkti»iMa 

(k 1 k>|Mg 

o;iri>etii 

pMNpkaf- 

Pkt(.m» 



PliNP'tt 

«nr>oitp 

Pktt.nt) 

Ptir«c«)t 

orit>pkp) 

p)Sr-e*et 

o;i>>p)p* 

p>%r>o»o( 

PMr»a|tp 

p7Pr>o«ir 

ei 4 r>pa|k 

Ok«l.|k>P 

PTINokpl 

«irp.pp«r 

pirp.pikf 



Qty 


Dasorlption 


Mfr 

Coda 


Mfr Port Number 



roi.Pkp !( 



ct»ictipp>r»c ,p 



IPtltl^tOP kP)i II tO>rr PDalOpkq 
IMHMMBI hlN II tO*lf pDklOpkH 
ip{si ltd dk It to»ii pBimtip 

ipiNihtpii KPS It ro>Tr popioiNp 
pm pr Mill) imict in p»|pi 

msilitd KPS |I to*Pt ppppapw* 

PIPt O' MIPtr PtPlICt IS PPIPI 

1 ' ^ Kkpp.iop 

;fj * S; »»t |» »inN f Toifiio 
PllkllOP UP i| .|Mk P tCkpp>||p 
PlltllCP U II 4 )|k P TCk|t*IPP 

nititcp |K It lltik p Ukpp«{op 

PilillCP |P II tills P ICPPflDO 
pCi itcP pii II tthk p tcppi>|pp 

pu HOP III [i p Tdif CP 

pti HOP I* u ,iiik P rckip>|pp 
Pti HOP IIP r. tiiik p Tcpppkiop 

'PIIIMOP I.IIR tl .lllii P UkCt.lOP 
PlltllOP l|,p |k tlllP p ICPpP'ICD 
PHiiriip II. It |i , 111 * p ictpi.iop 

"SjIjJJI »p([p |i ♦III* I tcppp.iop 

PtIlirOR I, IIP |l , 111 * P ICPkt.lOP 

piiiitoR Ilk It ,111* p tciompo 
PU itop in It ill* p tdpp.ld 
•ffllTOP II, IP |t , 111 * P TeilP*|PI 
Plljltoi CP Ik till* P ICPCt»|CP 
Ptilitcp |,i|* Ik , 111 * p tCkp>*icp 



blltltO 

PlltllOP itiiP |k ,iM* p TCkct.iee 
Ptllliop IP Ik ,ti{* p iCkp**|ao 
PII iicp I, It* Ik , 111 * p rckC»|oc 
PUiiiop I, II* Ik ,wt* p te*ck*lcp 

Piiiitck UP ft ,|ii* p ic*p>*|pe 
PllillCP iop it liiiP p tcapt.lcp 



ptiiiicp tl,t Ik ,jli* p ropficp 
PII MOP ICC Ik , 11 * P tc*p««tpp 
PlltllOP i* |k till* p iCkp**ioi 



*** •* * ie«cp»ipp 
PliliiCP III k ,|ii* p top** PC 
ptilitcp lit k lilt* p ick0p*lep 

PtllllOP ICC it , 111 * P ICkO»*tPD 




Cl. pi.ic.iipi.p 
Cn|/I.ic.l|||.p 
Cl.|/|.lc.|tl|.p 



£*• 


IPI.I 


D»l 


Cl. 


Pl.t 


1 . 


fi* 


Pl.l 


'• 




/i.i 


I*! 


Cl. 


/i.f 


i.i 



ci.|/l.ic>|||i.p 

C«. /I.IMCPI.P 
c«. /I.to.llll.p 
ci«i/i.ic.iui>p 

Ci.|/|.l|.|p|.P 
Cl. Pl.IC.ipi.P 



COPt>|*l|lOISC ItiP 
COP|>|*itl 0 tsC Iflp 



Ci.|/|.|p.||lt.p 
Cl. /I.lp.lpl.p 
Ci.i/l.lp.lcll.P 

Cl.fpl.lP.lkIP.p 

Ci.|/|.lp.p||P.p 

Ci.i/I.IC.ptla.p 

Ci.|/l.|C.|p|.p 

ii.iip.il/ii piPiust comp 
ti.tii.ii/ii PiPkitst eoi.’ro 



PMIp.kpap 



iiimcc.oc dPLiPitP koipo 



Clllp.lplp 



Sw> iMiroiluciiim to ihii n’liion fur onli'rtiiK mrippmcllmi 
♦ImIk-aUi r«ftor>‘ h-Ii-iImI vitlm* 
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Rcpiacoubic Parts 




Moilel 84101 J/ 8411 A 




ToIiIq 0 ' 3 » 0410 B Ro(ilacaal)ta Ports 





RofaroncD 


HP Port 


Doslonotion 


Numbor 



tlMlI 
t Miti 
* tun 

iiitii 

tiimi 




Qty 


Dosoription 


Mfr 

Coda 


Mfr Port Numbor 



iiit>esri 

I t 



fH|>CP01 

iitk.ttri 

Mtl>OPlC 

p!tr>piii 

pppp>m> 

PTlNpkU 

PMNt'PI 

pMr>pipp 

»Mr»ppp| 

piPi>ppi> 

ppii>ppip 

pMr*pppi 

p>tr*e>*i 

PMr>p|iP 

ptip>l|ip 

p;ir>PMP 

p?ir«p|ip 

PPINPIIP 

eriupMi 

PIU.IPIP 

PP|F»PPk| 

PMNppii 

ptpi«tttp 

p»u>tipi 

pppf>ilpp 

PMr»p*ip 

pMr>piti 

0FPr>pPtp 

PlPI>|iap 

PFIPiptU 

p|lF«P«|l 

trtF>p«*F 

pFiF.pm 

PFIF'Pik) 

PFIF>P«i| 

pFir>ptti 

PFIF«PkPt 



PFtF>pip| 




taa>MD iikpc 

.tsk«F»p ,iup iipi>rp| ipvpc (L* 

(FF*cnok>pib ,p|uk ipptipi ipptsc tt* 

jup *pp»ipi FPFPt it* 



PPvPC tu 
IPPVPP »tc» 



ckPft iG«>P)0 jur iiptipk tpvpp ttp 
J}F»t hok.Fkp ,|uf *lp»{pi tPvPC tu 
C»»tCllO«>P>P IpptPF I.|k tPPVCC »tc» 

c*p»c|iOP>rap iippPF f>ik ippypc Ntt> 
GiPtdtok.Pib Mterp t»|k StPkDC Kitk 

P OPt.Pt IV nMk KIM PU.F 

b cpUct ly iPM !»im po.f 

p cei>iu Mk itpv rppNk oo>r 

P OPUItK Mk |tpy IPONt oo.r 
e CPltllK kik Itpy IPPM PO>F 

!!“!' •“ 5 ”* .lUBk.lFILP.NOP 

CoU»kLD liopH It Cikt ){{|0l,|klkC>)i0U 




FkkMtpiQk hks |l tO>FI kpkiPIMk 
tkkMjlFpli kM I FOp I kpiJkcMii 
ikiMtitok MS I fopFp kpiioexk 



FPIMtl OIpPuIL Skh kpkllpkpi 
lllttPFiilt MPUCtk(i|T )P tllkppFIll 

P*kT Ok kiipik iKp I 

IPkhliltPP kM ll IOpII kPlUlNii 

tHkhltirpt KkN I kpaipiliii klilPINHI 

'kkMliipt k^k II kpkiiikii rikilPNHt 

ktpIllDk |pk u .tllii F ICkpipipp 



ktp IIDk Ipk It F ICkpiptPP 

kk| itpk Kllk Ik ,|Mii F t{aPiPlp| 

• IP iFCk |» U .|||k F ltkti>|ll 

Ftp irck Ik |k ,[hk F rckpipiip 

Ftiiircji ipi Ik aiik F iCat*p|cP 
Ftp MDk LPkF It F ICk|ip||t 

Ftl ItCk |:p|» it ,|||ii F tCkPip|pp 
Ftp itck |{o II aim F rtapiPipp 
FlPtIFOP Ilk II tillk F UaPflPP 



PiiiiFOP pa*F It aitk F fcfpipipp 

Ml PFOP ijlFF ll III. F rckli.ipp 

Ml irop IF ll atlk F rcFpiP|pF 

Ml Pick |k t ; F lopiP IP 
MPIIFOF |F (k ,illk F UiPiPlPP 

MItItCP IIK It atlF f ICFtiptpt 
>‘t‘ Ik ,)»»F F tCFPiPitp 
p(l|pFPk k.tiF Ik att" F FCapipIpp 
PtItITCI |[f It afl* ' ICtgi.lii 



p(l|pFPk k.tiF Ik aiik F FCapiplpp 
PtItITCI |[f ft afl* ' ICtgi.||6 
FtitiFOP tu Ik all* F TtFgtpfgg 

liilircp laFF |k atiF F tcFpip|gp 
jlMjls; iipFF it aiiF F UFPi.igo 
Ml|llei If |k aitF F ICFg«p|tp 
MllltCF PgtF it ailF F TtFg»p|gg 
MItItOF iga IF plIlF F ttFgip[gp 

MllltOk |H It atiF F l(Fg>.|«g 
Ifiltis; Ik pltlF F TCFPi.tgp 

tptt* It ilPtF F tCFti.leg 
Ftitiiei ||F It aitF F rcFgtptgg 
FtliltCk laiF It aitF F iCipipigg 

FlIlPtCF FkplF It aitF F TCFg»p|og 
Ftl iicF Fi,{> II .(ilk F iCFtMlgg 
Ftijmi |tF IF aitk F rcFg»P|po 

kn|iro* iPg It ait* f icfifp gp 

FtlltF'Sk III It plilF F UiPp.Ipi 



FtitlFCk 
Ftp ItCk 
Ftp PtOF 



IPO IF ai|F F FCFPPpIPo 
III ft , ilk F ICiPFp PI 
IIP |i aiiF F tcippp[pp 



CIOCtpIFF tiv It COpT FptaF tCFg.gkit 



hVi* jolfotltalUm l« IIi|f gwlion for i 
•ImllcBU** fBi'lory ii'li'iti'il vbIul* 






ClptFlpr|p|||pF 

ippiptm 



















IIIIIIMII 



Model 841013/8411 A 



lloplocoalilc Parts 



Roforonco 

Doslonotloii 




t :M|)» 



PPort 

unibor 



e |o>e[n 

OIU'OII 

«ilD>o n 
0 

; n.{ii( 

«»»•«*! 

tiK.th 

tiiO'tirl 

• MT>DIQ( 

eiK.^iiQ 

PrtpxiCP 

OUNtiOt 

e)ir>tMD 

ctPiaUtg 

OMNgiar 

ellPagaaf 




ToIjIb 0>3, D4tOD RoplDcooblo Parts 



Dosorlptlon 



lUJSlIltXT 



TCPaMB titpPP tall IteVfiC fit* 

t(**C tOfaPpS htt*’* fall JOtpbt fit* 

CtftC ICPaPtD ,|ul' itcaltk ItytC Cl* 
cifPt toparts luF.aiot utet t* 

ttPit igpaMD ,iur fita(«i Kvce ct* 

CtPPtllCPaPPD |uPPa|g| layoe U 

ciNt[toP.ppt) l|up iit.lei levpt ci» 

Mall 

t»P>({lg»artO «>»M lalt liavBC Cl* 
CI**C|tO*aPtP a|l*l aall ItDVPC f|t* 

t***e)ro*arpg tuiiaiti uyce u 

c**tc[>o>ar»b uiM «k Ukbc u 

ctPtcuoPaPto iuraaitt uybc r» 

c**tc|ie«aPpD ,iur tiiaiii tgppc et« 

C***CltO*aMP |U*ia|pk UyCC U 

c»*»eiic*.*ip liur !Eoa(^ icvDc ci* 

coUa)<(.o ir»iuN ii gt|)t .?iDt.*iua)igf 

l**)il{ltc* S*h |l POiigta* Maliifat 
»»>m||I0« )i*S || Ppaiotfa Malegaar 
t**S(|llO* SP* |E ppp.iggaa PtattgHHi 
iPP>il|lto* PKP g[ ppg iggaa riaiigaat 
tPPXllltOP *PS il PpiSegai. EiaEgiCHf 

PtikITCP ICP II ,l||a t tCPOPalM 
Ptljllg* Ita u tirtf f leattalci 

ala SISS 1* C*'*" ' 

PLllltO* i .gp i( ,iiia r icati.iao 

Plltircp p.tia Ik III, a g lCPtl.(tO 




fti'f ** ' iticp.ii* 

Jf! !!?! r itagaait* 



pU ktop 
*11 ire* 
*h prop 



Ik >it 

[•IV » 

l^ • 
lyllP Ik a 



IIP P ICaOtaioi 
IIP P ftPkPa to 
IIP P rca|»a to 



' icpopaiBo 

pU|iicr on 10 n|t|i p tCttiaite 
*!*! (1* * *1”" ' icp" IP 
‘ * *'» ' Itaoa. 00 
PUllTCP |*g it ,iit* P leaof.loo 

PUklTOP lit Ik nlla p ICiOaaitO 

Pli mp '*■ *■ ' ??**'v*" 

pti ircp 
PlllllOP 



t ajllP P tCPkia to 
t ailla P IC*t>a 00 
k »il|P P tCPOialtt 
I alllP P ie*0»a|ot 



Mfr Port Number 



l[kga{|[p 



iiebttlkimpi 

giioatiii 

lllDIOlMomi 

S!s:i!{; 

elotatllt 

iiepiiipvtiiii 
tog titttitii 

lob ttMtl|l| 

iitg|oikioii*i 

eillatlll 

iiigioiPioiiPi 

IllCatlll 

lieoaliol 

illPatm 

Caa|/talta|ttlap 

CPaiPlaktatltlaP 

Clal/O.ttalOOiaP 
C*a /lalO.kItlaP 
Ca.[gt.rta{i||aP 

CPa /talOallllaP 
tPa PlatOalllPap 
CPa /|arta(lt*aP 
tPa gOatlaPIPlaP 
CPa /ialtalPMaP 

CPat/talOa||l|.g 
CPa|piaitalt ap 
C'ai/larOa[j|lap 
(•a /t.ltakOUaP 
Caai/ta|tatu[aP 

Ctal/tartalttlaP 
Caa{/|.tta|nP.P 
C*a|/la|ta| 10 *aP 
eta /larta|ltl.p 
Ctai/latOaiOlP.P 

Caal/taTtalUPaP 
tta|/Oatta ItPaP 
Ctai/t.lta IgPa* 
CPal/talta |0|aP 
Ct.lPlalCa tOlaP 





hVi‘ inirtMliii-iiuti Id iliu iiviioti fornrilt*rt(i({ itifi)fin»tioi) 
'Imllrgli't fni'loty ti.>|i'i;ii’il \n)ui> 
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Rcplocoubk* PuKfl 



Mmld 8410 B/.S 411 A 



Tobio D>^ 3 . O'llOB nojilacoBbto Ports 



Roforonco 

Desfflnotlon 



HP Port 
Number 



Qty 



Dosorlptloh 



Mfr 

CocIq 



Mfr Port Numbor 






illli 

M« 0 | 



i|i«i 
i Mt 



I Mt 
Mr 
Ml 
M* 

Mlt 

ili; 

MM|» 

MI«U 

*iM»» 

atioit 

tiiRri 

»Uit|rr 

MM[il 

t|ipr| 

»iiPM 

»»*»»* 

PI'Ut 

p(iur 

P|*U| 

ttiuk 

t iur 
pfiui 
t[«w« 

tl'UM 

im 



tVPt 

■VPt 

JVP> 

Pi'VM 



M*»ui 

»it»ur 

PjlkUl 

r irut 
t irut 










MMt>ieior 



eiiie>ktttT 



I 

« 



IO>)Tik 
trOMi 

IMi’ion 

iiii;::!; 

triNMir 

(tti.Itik 

IMIpMII 

Dttr>eiM 

nripiiii 

mr>errk 

trirptilk 

mrp()M 

mrp(i‘i 

mrpdir 



OMt 



J»P«U» 
trtrpMM 
ttirp«ui 



«rt 



itp 

IM 

IMP 

tllP 



IIP 

I 

P 

rp 

HP 



M 

i'l 



tllpptUP 

ijkppplk 

iPlppptil 

MlPpIliP 

IMppIlip 

i:!j:iK| 

pPPpIIIP 

[ppPpIIII 

tlppppIPP 

flpppplpl 

UPppPIP? 

tippppipr 

tippppior 

I ippppipr 
ipppppii 
ippppipp 

ippppipr 

tippppipr 

(ipp’ittp 

IIPPpPIIP 



pppippppipi 



IDMB PPItMi>» trIlMIM 

POMP mpMiLf, »/D eoskiPtiP 

cpppctigppfiD iiuPiPtpi PikPC rt 
tPPPt fOP.MB ppP» tPiPl IPVBt tIP 
cpMcitoPpPib iiuPppioi ipvDC n 

oioocppp Pur |py pipp* dcpm 

IPtPPCTOP. P.C, POMP 

p|*>ip»c> Po»pp tiipictop 

IPPKIIIlflP PP^ I) rpllcppp Mllppppp 



Plltircp (pa |k ,i»iK t icttapipp 

p(pi 
p|i| 
pti 



fpiPh 



irpp 

PICP 

IICP 



**! 


*■ »l 


IIP t 


rc 


n\ 












1* t 


H 


l«r 


1 *1 


IIP r 


H 



PlltllOP UP tl plilP p 



imii {;:{ |{ :|ii: \ I 
nm t::l \i :!i!e ^ ! 



i!l! 









:ppr»UP 

CPPP>|PP 

CPM>{PP 



ipppp 



rippp 

UflP 

rippp 

IPPPP 

PlaPP 

tpalp 

IPPPP 

PlalP 

palap 

d 

ppi«k 

ptipp 

palap 

pilPP 

PPIPP 

P'lap 

pPpPP 

palap 

PalPp 

IPIPP 

hilt 



pii|P>pp|ti 



PlllPaPPIOr 

lUPIIPtlPUiP 

UP|*PP)P 

IPlpaPIPl 

iPPPalPa) 

IllPapm 



ta» 

•>P 

CP» 

CPa 



CP»l/lklPalp|P.r 
CPa PPaUalPlIaP 
tPai/PatpaPPPPaP 
CP>l/|aU>UpP«P 

C*<iPP>U>[p|PaP 



/l>U>aiip>P 

ItarPaipMaP 

pi*rp*i|Pt>r 

PlalPaPPPPar 



tPal/l*tp>U|ar 
ca> /l•tp>kpp|•p 
Ca>wi>u>i|p[ap 
ta>ip|>tp>ilp|af 
Mlll>ui*rp>PpP(tP 



tV* d!'"/ »o'i**u» 


link 


Caaf/|.Ua|| 


1 II alM» MC» 0 »»UP 


Mlap 


caa /latlai 


, II tllla r tClMaloB 


laiaa 


Caa /I.Ual 


k(a II allM r tCaiiaUB 


Mlak 


Cta|MaUal[ 


|a II tlna f tcapiaipp 


|a|ap 


ca. /p.rpafi 



pp |l >MIP f rtapp.lip 
a tk tflia r leappaipi 
P (k ajllP r ICapiR pp 
P [l p PM r KiPia up 
* (k alPlP r te>Pt>iPP 



I PIPP pPiPa 
ktPP UP 
PfCP upp 
PTBP PIP 
PIDP [Pla 

PlPlltoP tppa II ,lll« P rCippRUP 
MltirCP IPaU II tlllP r rcppaalpp 

U PPU CPOI kPP PUIP P>|M 
Ic cm capi K0« TPl (•hr 
[c MCPP MCI pal r 
e IKCPP MOP P•k{T 
C capp p.urt PUIP 

IC Uh CHOI PalUt BUIP 
coPpMiTak MCI rc'ip 
OP MP M OUlP llaPIPaP 
IC kCN cpol o>r»Pc cuip 
ic kCH cppi P>rut CUIP 

DP MP CP BUtP ll.PlPaP 
OP pap CP CUIP [iaPiPaP 

PIOpI>thP IMM a.u II cc.r PPi.IlP 
p|cptat)|p Ir II P6>U ppa.ia Icaa.pPlk 
P[co{'{a» P|»U II Pe»; PpaUP ICaatPtil 
Oioel>IkP ll^lv II goal pgi,la ICaaaPMI 



pocatla 

pocatta 

pccacta 

Pccatfa 

PPcalla 

locakia 

iccacia 

kCCapla 

locptra 

iccalta 

POCaCTaj 

pocacrai 



C llaCOat Plpallpp 

c lacgsr p Paiipp 

C IpaCPSt P PallPI 
C IPaCPSr PiPalUP 

c U'Cear otPapup 



uacoar giPaiLpp 
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ktcul|.t 0|l.|t-El)iJ0l., k(r>l)|klt ImiANdl 
NICUIAND SANrilk ANttHiiLk (tttl citANNU) 
ktItUILI OE'ilt-tItqi)'., kC'.'otktN tkCfANtr 
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cAPieitoppppp kTOPF >*g>igi |»voc ci* 

CAPtCireRillCoFP igggpp (wy (Mgy CL* 

eA*iCLTD*>p>D kFAPP »tp>iot |kvee ci* 

CFfiCtTa*«irDOPP IPpgpF (Wy iA|«y c(|i 

c<nc{tg*>irpopp {POPPF coy [iigy ci* 

CP*UtLfl*>ir 00 PP IPPPPP (Oy licoy ct* 

CA*<C|Tt)*>IID 0 PP ICPOPP coy |ltgy cl* 

CDU>*L 0 lOPNN tot Clio .|MDFtl)lLa>kDo 

IRANItllOR NPN it r 0 >)P PPkiK 
L*Ckl{lte* NPN tO«l* rD*|k 
FPANPtilC* N*N II to*)* POk|» 
l*ANl|ltO» NPN |[ T 0 «l* POktk 
TPANiliro* n*n iI to>)y POkt* 

TPtNIillO* NPN It ro»l<F PfiitR 
FPANllltC* NPN It t 0 »iy Pbkfn 

•lilito* nti* (t >iisi> F rg*i)»>)oo 
PtitiFC* i* Pi tk «D rcigk»m 
•iiti'c* IF 't Ik ND tCko»>m 

*MM*b* rF pt |k »o rcBgy>|gg 
•lltiTC* i« Ik Ik Oi) FCkgi.jeo 
■liritO* IF Ik tk pg rcpgyolgg 
•lltltO* IF U tk *0 lUOkklBO 
lllliro* III It »lk F ICkpiotgO 

pfilMc* Ut Ik ,|k F tc*gp«tig 
•iilito* leg It ,iii F iciooico 
nitiio* leg It ,|p F tcig»»|gg 



iikip git||>tgec 



n 




Lilioieik 

llatlil 

iPlAlPI 

PIIP'MIP 

IliMoi 

mPkiiig 

IMktCi 

0tkP>l|i0 

|k*k|p| 

giiokiikc 

•PlAIPI 

iiiaIpi 

lllktpl 



like. Pile 

tiii<eiii 

{lu•g<ll 

ilt••etll 

iiioekii 

tlll•l•ll 

lli••ll«l 

(lllkplU 



C>.|/I>FP«|||I>F 

FPii>i>mo>ipc«j 

FPii>i>rii«irie>i 

FP|i>i>tee>ii*e>j 

FPii.i.ree.>i*g.| 

L»ii»|»rcg»iF*gi«; 

FPii>iproe>iF*g.| 

eiiipiiii 



•Feg>|F*g»J 



Pkllpiial 

gFiF*cigk 

CLlFpOlPk 



Soi> jtiirmluciiim Id this t"citon far unJoHiiit iiirormntioti 
♦ItullcaU'k ftiLMrry iflnuil v#lui> 



6>27 














Huplucuiihiu l^uru 



Model 84I0U/84I1A 



B oforonco 
estanotlo 






k 


til 

iii 


ll 

IP 

IP 

IIP 




*ito>ne * 












Mre«pg|k 

’HCIMI 





pi«o<rik« 



pi»«>ro«» 

0 |PP*PPt« 

e|ko>pppp 



uu-nnij 



pipp>ppip 

P|kP>PPPP 

PlkP^fpPP 

Plkp>hlP 



tippapikk 
• kOaPtIk 
k POaPlk) 



PlkapPPl 

lltlaPPll 

Iklkagtt) 

«k«PaMt> 

Pkkiaiigp 



ItOaltH 

P*<|a|ttk 

PPf'appPp 

Pkklatikt 

P>tPaPkPP 

P|t|a|klP 

Oktl.lkke 



PkPPalkkp 

priTaPket 

Pkk|a{l)» 

PPlPaPklP 

PkkPaltl) 

OllPaPilP 



ToI)IdO> 4> 0411 a RnplBCDobto Parts 



Description 



CPkl.a|Hai.Oik( Itt 
COPtklklUOtKC lU 
tOlL/tl-pkl PlMtU 
COk[>ik[uplK( PlkP 
copEkikiEuikp IMP 

COkLalhlPLDtKC lt»0 
cePtaiMitibjkp itiD 
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ANY.SATISI'ACTOKVSU|>|>UliU 
NOKl'IX’O NOKTII AMliK I'lllUP.S UO Ct)KI> 


WSANGIiLliS.CA 


90021 


r 


.SANtJAMO liLiiC CO .S CAHOUNA DIV 


PICKP.NS.se 


29671 


» 'oiia 


Al-UiN.liKADUiV CO 


MILWAUKPP.WI 


5320-1 


0I2')5 


ri-XAS INSTR INC .SliMiCONI) CMI'NT IJIV 


DALLAS, TX 


75222 




KCACO|0'.SOUI) STATliUlV 


.SOMPKVILLP.NJ 


08876 


',02111 


.SlMiCTKOl. l•l.l•:CTUONIC,S COUP 


CITYOPINO.CA 


917.15 


021 1'l 


R'KKOXCUtlliCOKP 


SAUGPiniPS.NY 


12-177 


02 ri 60 


AMPIll'.NOL.SAUi.S 01 V 01- DUNKl-K.UAMO 


imOADVlPW.IL 


60153 




KOI PVKOPILM COKP 


WKIPPANY.NJ 


07981 




CAOOt-LUlUKNSMI'O CO INC 


MINPOLA.NY 


IISOI 




MOTOUOl-A SlIMlCONOUCrOK I'HOOUCTS 


PIIOPNIX.AX 


85062 


09922 


llUKNOYCOItP 


NOlWALK.CT 


06B52 


19701 


MI;|'CO/|:LUCTKA COUP 


MINPKALWPLI.S,TX 


76067 




MICKO^ilMCOUP 


PLMONTP.CA 


91731 




TKANSITKON liU-CTKONIC CO|U‘ 


WAKPPIPLO.MA 


01880 


2>15>iri 


COKNINO OLAS.S WOUKS timAOPOKO) 


imADPORD.PA 


16701 


27107 


COUNINO GLASS WOKKS (WILMINGTON) 


WILMINGTON, NC 


28.101 




imWLUn'PACKAKO CO COHPOKATU IIO 


PALO ALTO, CA 


9.130-1 




MlU’CO/ULP.nUA COU)> 


.SAN OIPGO.CA 


92121 


5276J 


STinTNlilGTIlUSII INC 


CAZPNOVIA.NV 


13035 


502H9 


5PKAGUI: KLIiCTlUC CO 


NORTH ADAMS, M A 




72136 


liLI-CTKO MOTIVI- COUP SUIJ IliC 


WI LLIM ANTIC. CT 




750-I2 


TlWINCPIllLAOUU'IIIAOIV 


PIIILAOPU'HIA.PA 


19108 
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Model H410B/841IA 



Mimuiil CItimKcs 



SECTION VII 
MANUAL CHANGES 



M. INTRODUCTION 

7*2, Tills section contains Instructions for udiip- 
tlng this Operuting and Service Manual to inslru> 
ments with serial prefixes different from the ones 
listed on the title page of this manual. 



7>3. MANUAL CHANGES 

7*4, To adapt this maruul to your 84 1 OB or 
841 1 A, refer to Table 7*1 and make all the changes 



listed opposite the serial number of your Instru- 
ment. (The serial number plate is on the Instru- 
ment's rear puntl.) Perform all the Indicated 
changes In the order In which they are listed. 

7-5. If your Instrument’s serial number, or serial 
num oer prefix, Is not listed on the title page of this 
manual or In Table 7-1 , It may be documented In a 
yellow MANUAL CHANOCS supplement. Tor 
additional Information about serial number 
coverage refer to INSTRUMENTS COVERED 
BY MANUAL In Section 1. 



Table 7-1. Manual Changes By Serial Number 



SERIAL PREFIX 
OR NUMBER 


MAKE MANUAL 
CHANGES 


B410A 


I450A, I525A00191 
thru I525A00302 


A. B.C. D.l: 


1525A00303thru 
I525A prefix 


A.B, C.D 


I647A 


A. B.C 


I734A, I74IA prefix 
dim I74IA01370 


A.B 


I74IAOI371 thru 
l74IAPrcnx 


A 



1 SERIAL PREFIX 

1 OR NUMBER 


MAKE MANUAL 
CHANGES 


Q411A 


803- 


FtlimN 


B21- 


F iliru M 


850- 


FlhruL 


905- 


FihruK 


930- 


F thru J 


0934A 


F.G.IU 


II44A 


F.C.II 


I644A, I726A 


F.G 


1824A 


F 
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Miiiuitil Chiinccii 



Moilel H4I0U/B4IIA 



CHANGE A 

Tabic 6'3i 

Delete AlOI-K AIOMPI, mid AIOMP2, 

Figure 8»fi2t 

Delete fuse FI and cormcci jumper wire where fuse was coimcctcd. 

CHANGE B 

Table 6»3t 

Change A 10A1C6 to HP Part Number 0160-4300, Cnpachor-FXDO.OS UF +80-20% 100 VC’"W 
Figure 8-62; 

CtongcAI0A'';6 to 0,05 UF. 

CHANGE C 

Table 6-3; 

Change A7RI0 to HP Purt Number 2100-0942, R;VAR FLM 50K OHM 2('% 3/4 W. 

Change A10A1C3 to HP Part Number 0160-291 7. 

Change A10AIC6 to HP Part Number 0160-2917, 

Change AHCI to HP Part Number 0160-0134, C;FXD MICA 220 PF 5% 300 VDCW, Factory selected 
purt> 

Add A1 1C5, HP Part No, 0160-0939, CtFXD MICA 430 PF 5% 300 VDCW, 

Change A1 1C7 to HP Part Number 0160-2207, C;FXD MICA 300 PF 5%, 

Figure 8-48; 

Change the voluc of A 11 Cl • to 220 PF, 

Remove asterisk (•) from A11C4, 

Add A1 ICS, 430PF, In porallcl with A1 IC4, 

Chonge the value of A 1 1 C7* to 300 PF, 

CHANGED 

Tob|e6-3; 

Add A10AIC2, HP Part Number 0160-2917, C;FXD CER 0.05 UF +80-20% 100 VDCW. 

Add AI0AIC4, HP Part Number C* 80-029 1, CtFXD ELECT 1.0 UF 10% 35 VDCW, 

Add A10AIC7, HP Part Number 0160-2917, C;FXD CER 0.05 UF +80-20% 100 VDCW. 

Add AI0AIR7, HPPart Number 0757-0346, R;FXD MET FLM 10 OHM 1% 1/8 W. 

Add AI0AIRI7, HP Part Number 0683-0275, R;FXD COMP 2.7 OHM 5% 1/4 W. 

Add A10A1R28, HPPart Number 0757-0346, RtFXDMETFLM lOOHM 1% 1/8 W. 

Delete A lOA I C9, A lOA 1 C 10, and A lOA IC 1 1 . 

Figure 8-59; 

Replace capacitor A10AIC9 with scries RC circuit AlOAl R7 (I Dfl) and A10AIC2 (0.05 UF). 

Reploce capacitor AlOAl CIO with scries RC circuit A10AIR17 (2.70) and A10A1C4(1.0 UF). 
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Model 8410D/B41IA 



C’liimiies 



CHANGE D(CatU'd) 



Figure 8-fi It 

Replace the Purls LoeaiUm Drawing of A lOA I witiHlieoneIn Figure 7-1 . 



Figure 8-62: 

Replace capacitor A I OA I Cl 1 with series RC circuit AI0AIR28(10R) aiul AI0AIC7 (0.05 Ul‘)> 



CHANGE E 

Table 6-3: 
DclcteAI2Z2 

Delete A I4Z2 



Figure 8-36: 
Delete A 12Z2 

DcleieAl4Z2 




Figure 7-1, 



( Figure J-Sl), AV / OA-A I OA I Pans Locathu ( Change D) 
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Mtimial Cliimijeti 



Model 841 OB/841) A 



CHANGE F 




ChMime A7C2, A7C3, A7CB, tint! A7C9 lliroiujlj A7C12io HI* Pan miinber 0|fi0*2l40, 
CluuiBc A7C4 Olid A7C5 lo HP Pan Number 0I60^2I43, 

ChauBC A7CI4UirouBh A7CI6 to HP Part Number 0160-2139, 

CbauBe A7H2 to HP Pan Number 0757-0200, 5620 Olims, 

ChauBC A7K3 to HP Pun Number 0757-0279. 

ChauBe A7RI5to HP Pan Number 0757-0280, 1000 Ohms, 
i CbauBe A7IU9IO HP Pan Number 2100-1777, 20KOhms. 

i Delete A7R22. 

ri8urc8-33: 

ClmuBC A7R 1 9 to 20 K Ohms. 

ClmnBeA7R2 to 5620 Ohms, 

Delete A7R22, 

ClmiiBC A7 VTO Assembly LOW Frequeitcy Clamp Circuit us shown in PiBUre 7-2, 




I'igiire (PIO h'igurc 8-33) 6V///1-/16 ami A 7, Schematic btagram (CHANGE E) 
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Miiniiiil C'hiiniieK 



CHANGE Q 

Table Mt 

CliaiiBc B>ltlA Input Impedance Kpcciricmluii tot 50 Olimi> nominal. SWK < l.5tl, 0.1 1 to K.O CIH/.t 
<2tl,H.0to l2.-lClHzt typically Increases to a lOtl SWK, l2,*lio IHGKz 

Paraurapl) 'MHi 

Under "SPlICiriCATION TPSTED**, chaiiBe Input Impedance lot 50 Ohms; SWK < 1 ,5; I > 0. 1 1 to 8.0 
OHzt <2tl,H.O to 12.4 011/-. 

CImnBc step f to read as follows; 

f. SWK meter should Indicate (a) at least 12.7 dli below zero dl) reference level (or .SWK of 1,6) at a 
frcqucncyof0.il to 8,0 01 Iz, or (b) at lca:t - 8,7 dIJ below zero dIJ reference level (or SWK of 2,2) at 
a frequency of 8,0 to 12,4 OHz. (These test limits Include atnbiBUlty due to 30 dK directivity in 
rencction test unit or directional coupler.) 

ChaiiBe step h to read as follows; 

h. SWK meter should indicate (a) at least 1 2,7 dlJ below zero dU reference level at a frequency of 0. 1 1 to 
8.0 GHz, or (b) at least -8.7 dl3 below zero dIJ reference level at a fremiency of 8.0 to 12,4 GHz, 
(These lest limits Include ambiBUlty due to 30 dll directivity In reflection lest unit or directlonai 
coupler,) 

Table 6*4; 

ChanBc841 lA-Al to HP Part Number 084) l«80003t Wideband Sampler Assy. (Kef, channel), 

ChanBc second ctury for 84IIA»A) tot HP Port Number 5080-0245 (Kebullt 08411-80003, exchanBc 
required), 

ChonBc8411A-A2to HP Part Number 0841 1 -80004; Wideband Sampler Assy. (Test Channel), 

ChonBc second emry for 84IIA-A2 tot HP Port Number 5080-0246 (Kebullt 084)1-80004, cxchanBc 
required). 

In the list of callouts for fiBurc 6-4, chatiBc Item 5 to rend; 0841 1*00) I , SHIELD; PKCAMP. 

In the list of callouts for PiBurc 6-5, clmtiBc the foltowInB Items to read; 

Item 24, 0841 1-80003, Wideband Sampler Assy, (Kef. Channel) 

5080-0245, Kebullt 0841 1-HQ003, Requires ExchoiiBe. 

Item 26, 08411-80004, Wideband Sampler Assy. (Test Channel). 

5080-0246, Rebuilt 0841 1-80004, Requires ExchaiiBC. 

CHANGE H 

Table 6-4; 

Add A3R1, HP Part Number 0757-0796, KtPXD METFLM 82.5 OHM lo/o 1/2 W. 

AddA3R2,HPPart Number 0757-0198, KtPXD MET ELM lOOOHM l«/o I/ 2 W. 

Delete A3RI0throUBh A3KI3. 

Figure 8-27; 

Replace RIO and Rl 1 in parallel with a single 82.5 Ohm resistor Kl. 

Replace RI2and R13 in parallel with a single 100 Ohm resistor K2, 
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Miiiuiiil c’hiinROK 



MotlulH'IIOD/K'IIIA 



CHANGE) 



TuhlefiMlt 



In tliifllM urciilliHils rorHiiiircf(«|5,dmnBcHcmKU)t III* Piin Nnmk'rOfi'iH'HKIH, Hil’XD ALUMINA- 
CliK 20 OHM IO'*/o 0.075W (See //O); Order recommeiulcd replticemem, 0riy8-7iy5, 



CHANGE J 



Tnblefi-ji 

Hcicie Z2, III* I’liri Number 9170.10.15 INiIdb. 

Chniige liem 27 to HI* |»(iri Number OHdl l-fiOOfi INTUUCONNI-CTCADLU ASSVt COMI»LtiTI: 
Cbmigc Item 2K to HI* l*iiri Number OH-t 1 1 -2022 1 lOUSINO. 



riliure8.33, 

Kepltiec l•■^^}ure 8-33 A7 Selieimill.; Hlugrtim In the immuul with l•lgure 7-3 in this Section. 

CHANGE K 



Table 6>4 

In the listing I’or l-igure feS, tuhl to the description of Helerence Designutor fit ’*HECOMMnNHni) 
REPLACEMENT* ‘ 

The coiixhd clump on your Instrument nmy not liiive suppressor bends. Recommended repluccment 
dumps include u suppressor beud. 



CHANGE L 



Table 5-1 1 

Delete 8.H I A.A7RI9 listing. 



Tuble 5.2t 

Add 8>HIA.A7R3t l-UNCTION ALEECrED. VTO lower Irequency limit; NORMAL RANGE OE 
VALUES» I0.)9fin; COMPONENT LOCATION l*IGURE 8-32t ADJUSTMENT PROCEDURE. 
Purngruph 5-19. 



Purngruph 5-19; 

CImnge step h to reiult Set power supply and sweep stublllty control lor 9,4 VdctJ:,02 Vde. Adjust 
84IIA.A7R5 (65 MID. ADJUST) lor a VTO I'retiuency ol‘ 65.0 MHz ttO.2 MHz. (IT 65.0 MHz itO.2 
MHz cannot be obtained, remove 84IIA.A7R3 to disable the loW'lrecpiency clamptng action of 
A7CR4). 



Add the lollowing step alter siep h and releiter ilie remlning steps: Adjust SWEEP STARILITV control 
lor lowest VJ 0 lrei|ueiicy, rhe VTO frequency sliould be 62 MHz tt I MHz, If not. select the value of 
84) IA.A7R3 as follows: 



1. Remove A7R3. 

2. Adjust SWEEP STADILITV control for VTO frequency below 60 MHz. 

3. Select a value of A7R3 that shifts tlie VTO frequency to 62 MHz ± I MHz. (Typical range of values 
for A7R3ls 10 to 196 Ohms.) 



Table 6*4: 

Change A7 to HP Part Number 084 1 H6002. 
Delete A7C14, A7CI5, tmd A7CI6 listings. 
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Mtuld H4I0))/K>IIIA 



Miiniitil c’hiintiL'it 



OHANQI: L (CuikM) 

Add A7CIM, |()> Pan Number ITOKMI l)lc)|)|.-t im)iAKIK)\VN ml I V 5«/.i .UK) MW, 

Delete A7CK5, A7CIUi, imd A7Q5 IImIubs. 

Clmn«c A7K2 lo HP Pan Number 0757.(U 1 7 Kt l-XD MPT l*I.M 1 ,33 K OHM I «/u I /H W, 
Cbm)gcA7H3U) HP Pun Number 0757.().U)I K: l•XI) MIITPI.M lOOOMM 1% I/KW, 

Delete A7HPA A7IU0, imd A7K2I KkiIiibs, 

Plgurc H*32t 

Repliiee PlgureH-32 Lower Hair, A7 Pnriii Locmioii Itliinriuiou with I'lgure 7-t In this Section, 
r(gure8-33t 

Replace P/0 l•lgure«►33, A7 .Schematic Diagram in the manual with I'lgure 7*5 In lliLs .Section, 
CHANGE M 
Table Mt 

In listing for Mgure 6^5, change Iteni 20 to HP Part No, 2200-0057 SCREW: SST I'll POS DR .l-.|0 x 



CHANGE N 



Table 5- H 

Delete 841 1 A-A5R20 listing, 
DclcieB4llA-A5R21 listing, 



Table 5*2: 

Add 841 j'UNCTI^^ APPECTED, Channel phase balance; NORMAL RANGE OP VALUP,‘‘‘ 
5*20^ ' COMPONENT LOCATION PIGURE 8-29; ADJUSTMENT PROCEDURE, paragraph 

wA^l PUNCTION APPECTED, Test channel prcamplirier gain; NORMAL R.NNGE 01- 

pAjgnfp^l 5^20 COMPONENT LOCATION PIGURE 8*29; ADJUSTMENT PROCEDURE, 

Channel phase balance; NORMAL RANGE 01- 
pagrngfa^ 5 20 COMPONENT LOCATION PIGURE 8*29; ADJUSTMENT PROCEDURE, 



Table 6*4: 

Change A3R4 and A3R7 lo HP Part Number 0698*3396, R; PXD MET PLM 38.3 OHM I % 1/2 W. 
Cjmnge A3R5, A3R6, A3R8 and A3R9 to HP Purl Number 0698*3392, R: PXD MET PLM 23,7 OHM 1% 

Change A5R8 to HP Part Number 0757*0416 R: PXD MET PLM 51 1 OHM 1% 1/8 W, 
SELEcVedTaI^^^^^^ «6y«'3438 R: PXD MET ELM 147 OHM l»A, 1/8 W PACTORV 

Delete A5R20 and A5R2I listings, 



Figure 8*27: 

Change A3R5, A3R0, A3R8 and A3R9 to 23,7 ohms. 
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Mimuiil ChiiiiKes 



Mmlel H.)10|)/H4IIA 



CHANGE N(CsiU^i)) 

Clumjic A3«4 luul A3K7 lo 38,3 ohms, 



Clmiige upper right box lo reudt Omiige ihe vtilueof A5KB to 343 ohms (imixitimm giilii), (rpre-amplirier 
iu>ii| Is still lovv, check giili) through ctich stage to Isolate trouble, 

rigure B»29t 

Replace IVO I-lgure 8-29, A5 Parts Location In the manual with the Figure 7-6 In this Section. 

Figure 8-30t 

Change A5CI3 to 9-35 pF, 

Change A5H8 to 51 1 ohms (typical value), 

Change A5R 1 9 lo 147 ohms ami add asterisk (•)► 

Delete R20 and K2lt replace with shorts, 
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Figure 7~3^ (PlO Figure 8^33 J 8411A^A 7 Schematic Diagram ( Change J) 
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Mtimiiil ChimHeti 



Mmlel 8-II0U/84DA 





Figure 7-5^ (PfO Figure 8-33.) 841 lA-A 7 Schematic Diagram (Change L) 
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SECTION VIII 
SERVICE 



8‘t INTRODUCTION 

8*2. This section provides Inslruciloiis for 
iroublesliootlng, and repair of the 84I0B Network 
Analyzer and 8411 A Harmonic Frequency 
Converter. A cross reference of a assembly to 
service sheet number Is located on table 8>I . 

8*3. MAINTENANCE PRECAUTIONS 

WARNING^ 

Any service or adjustment 
performed with the covers removed 
should only be performed by 
qualified service personnel. A shock 
hazard exists with the covers 
removed. 



STATIC DISCHARGE. The rampllng diodes In 
the 8411 A may be damaged by a discharge of static 
electricity. Momentarily ground and short 
connections of external equipment prior to making 
connection to 8411 A Input connectors. 



MAXIMUM INPUT LEVELS. Maximum Input at 
841 1 A before damage occurs Is 50 mW RF and 3 
Volts DC. RF levels t-.bovc - 10 dBm In the test 
channel and ~16 dBm in the reference channel 
will cause distortion In the 841 1 A preamplifiers. 



SOLDERING ON PRINTED CIRCUITBOARDS. 

The soldering tool should have a power rating no 
higher than 40 watts and a tip no wider than 1/8 
inch. If these limits arc cxccedcdi the board may be 
damaged by burning, by lifting the printed circuit, 
or by spotting. 



GROUNDING TRANSISTORS. Do not short- 
circuit the case of a chassis mounted transistor to 
the chassis because some transistors have collector 
internally connected to theVase. 



MAGNETIC FIELDS. When using 84I4A Polar 
Display plug-in, do not place the 8410B near a 
sweep generator containing a BWO which has an 

• unshielded permanent magnet or the CRT may be 
pcrmoncntly magnetized, causing poor focus. 
Separate 84I4A from any magnetic source by at 
least two feet. 



8*4. LINE VOLTAGE REQUIREMENTS 

8-5, During testing, the network analyzer must 
be conn cted to a source of power which is 50 to 60 
Hz and 100, 120, 220, or 240 Vac +5»/o -10%. If 
adjustment of the dc power supplies is necessary, 
the network analyzer should be connected through 
a variable auto transformer to the ac power 
source. The line voltage at the Input of the 84I0B 
may then be adjusted tfc 10% of nominal (100, 120, 
220, or 240 Vac) to check regulator action In the 
power supply. 



8*6. MAINTENANCE AIDS 

8*7. Servicing Aids On Printed CIrcuii 
Boards 

8-8. As shown In Figure 8-1, the servicing aids 
provided on circuit boards include pry holes, 
numbered test points, transistor designators, 
terminal numbers, assembly designators, and 
assembly stock numbers with number-coded 
revision information. 

6*9. Circuit Board Extender 

8-10. A circuit board extender (HP Part No. 
08410-60109) is supplied with the 84I0B and is 
stored behind the front panel assembly (Figure 
8-15). The extender raises boards clear of the 
chossis for easier access to the test points, and Is 
designed to work with either 12 or 15 pin circuit 
boards. 



6-1 1 . Printed Circuit Board Removal 



CAUTION 

Turn off the line voltage brjfore 
removing, or replacing printed 
circuit boards. Damage to 
Integrated circuits may occur if 
power Is applied during .inted 
circuit boaro removal or 
replacement. 
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Model 841013/841 1 A 



Tithlo a-l, Smko Sheois 



SERVICE 
SHEET & 
SCHEMATIC 


ASSEMBLY NAME 


ASSEMBLY NO. 


HP PART NO. 


PARTS 
LOCATION 
FIGURE NO, 


\ 


Sampler 


84IIA-AI 


08411-80010 




8-27 


Sampler 


84IIA-A2 


08411-80011 






Power Ampllllcr 


84IIA-A.) 


08411-6005 






Striplitie Assembly 


8411 A Stripline 


08411.60029 






Shaping Amplifier 


841IA.A6 


08411.6001 




2 


Reference Preampliricr 


841IA-A4 


08411.600.) 




8-20 


Tcsi Pteamplirier 


841IA.A5 


08411.6004 




3 


.Shaping Amplifier 


84IIA.A6 


08411.6001 




8-23 


V’fO (Vollage.Timed Oscillator) 


8411A.A7 


08411.6024 




4 


Test AfJC Ampllller 


8410D.A12 


08410-6038 




8..3f) 


Reference AOC Ampllller 


8410D.A14 


084 10-6039 




B 


Reference 278 kll/. Amplifier 


8410D.A16 




8-38 


8.3‘J 




mmmiiiiiii 




G 


20MIIi'.ascillulor 


84I0D.AI3 


08410-6008 


8-U 


8-42 








7 


ACC Ampliner 


8410D.A15 


084 10-60.10 


8-14 


8-15 










B 


0-9 ill) Atleniiolor 


8410I1.A2 


08410-6014 




8-18 


0-60 ill) Attenuator 


8410D.A3 


08410-6015 






Amplitmle Attemiaior Amplifier 


84I0I).AII 


08410-60073 


8-47 


0 


20.278 MUk If- Amplifier 


84I0II.A4 


08410-6003 


8-50 


8.51 








to 


Phase Detector 


84I0U.A5 


08410-6037 




8*54 


20.278 MID. Oscillator 


84I0U.A6 


08410-6009 




11 


VTO DC Ampliner 


84I0I1.A7 


08410-6041 




8.5,; 


Senrclr 


8410U.A8 


084I0-V1007 




12 


Iniercomieci 


84IOD.AIO 


08410-6049 


8.59 


8.fi0 


Powci Supply (+20V & .P.0V) 


84IOH-AIOAI 


J84 10-60.50 


8.59 


13 


Interconnect 


84I01).A10 


08410.6049 




8.f)2 


Power Supply (.1 1 Vdc & 1 75 Vac) 


84l01).A10At 


08410-6050 






Power Line Mudule 


84I0I)-FL1 


0960-044.1 




14 


Automatic Control 


84)0|).A9 


084 ’0.60 106 


8-63 


8.(vl 








IB 


A/D Converter 


84I0B.AI8 


08410-60107 


8-65 


S-ftfi 










16 


|•■telJoency Range 


84I0D-AI9 


08410-60108 


8-67 


8-68 








17 


Signal Wiring Diagram 


84IOU-AISI 


08410-6013 


None 


8.69 
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HP STOCK NO, (SAME STOCK 

NO. MEANS INTERCHANGABLE) ACTIVE COMPONENT DESIGNATORS 




luKiin' S-l. Sm’ii'ifiif AMs on Circuit lioanh 



8-12. When removing printed circuit assemblies 
from the 84 1 OB, care must be taken not to damage 
the assemblies. A pry hole (Figure 8-1 ) is located In 
the top center of each board. To remove the 
board, Insert a soldering aid or screwdriver into 
the hole ond pry against the housing. To prevent 
bowing the circuit board, apply pressure to the side 
of the board with the index finger to counteract the 
sideways pressure of the soldering aid or 
screwdriver (see Figure 8-2). 



6-13. TestPolrits 

8-14. The 84I0B printed circuit assemblies 
contain test point posts with the test point number 
designation etched on the board (Figure 8-1). The 
schematic diagram for each assembly has the 
corresponding test point shown as a numbered 
black spot. 



8-15. The 841 lA printed circuit assemblies do 
not have test point posts. Test points shown on the 
schematic diagroms and the corresponding parts 
location diagram were selected as convenient 
locations to monitor voltage waveforms and do 
not indicate test-point post locations, 




Figure iS’-J. printed Circuit Hoard Renumd 



8-16. TROUBLESHOOTING 

8-17. General Procedure 

8-18. The troubleshooting procedure Is divided 
into three mainianance levels. The first level of 
troubleshooting isolates trouble to either the 
84I0B or 8411 A. (Sec Figure 8-19.) The next level 
of troubleshooting further isolates trouble to a 
single printed circuit board, where possible. (See 
Figure 8-21 and 8-22). The last level of 
troubleshooting Isolates trouble to a circuit within 
the printed circuit board, Procedures for this level 
are located on the page facing the schematic 
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common point (c.g,, clmssis). If tlic emitter-base 
diode is forward-biased, cljcck for apiplifler action 
by sliort-circuiting base to emitter while observing 
collector voltage^ The short circuit eliminates bosc- 
emitter bias and should cause the transistor to stop 
conducting (cut ofl), Collector voltage should then 
shift to near the supply voltage, Any difference Is 
due to leakage current through the transistor and, 
In general, the smaller this current, the better the 
transistor, If collector voltage does not change, the 
transistor has either i an emitter-collector short 
circuit or crnlttcr-biise op<in circuit, 

8-23. Trsnslstor Out>of*Clrcult Testing 

8-24, The two common causes of transistor 
failure arc internal short and open circuits. 
Remove the transistor from the circuit and use an 
ohmmeter to measure internal resistance. Sec 
Table 8-2 for measurement data. 



Table ,S’-2, Out of Circuit Transistor Testing 



Transistor 

Type 


Connect Ohmmeter 


Measure 

Resistance 

(ohms) 


Pos, 
lend to 


Neg, 
lead to 


PNP 

Germa- 

nium 


Small 

Signal 


emitter 


base* 


200-2G0 


emitter 


collector 


tOK-iaOK 


Power 


emitter 


base* 


30-60 


emitter 


collector 


several 

hundred 


PNP 

Silicon 


Small 

Signal 


emitter 


base* 


lOK-lOOK 


emitter 


collector 


very high 
(might 
read open) 


NPN 


Small 

Signal 


base 


emitter 


IK-3K 


collector 


emitter 


very high 
(might 
read open) 


Silicon 


Power 


base 


emlller 


200-1000 


collector 


emitter 


high, often 
greater 
than IM 


•To lest for transistor action, add collector-b;iso 
short, Measured resistance should decrease. 



CAUTION 



Most ohmmeters can supply 
enough current or voltage to 
damage a transistor. Before using 
an ohmmeter to measure transistor 
forward or reverse resistance, check 
Its open-circuit voltage end short- 
circuit current output ON THE 
RANGE TO BE USED, Open-circuit 
voltage must not exceed 1,6 volts 
and short-circuit current must be 
less than 3 mA, See Table 6-3 for 
safe resistance ranges for some 
common ohmmeters. 



Table S-S. Olinnneters Used for Transistor Testing 



Ohmmeter 


Range(s) 


Open 

Circuit 

Voltage 


Short 

Circuit 

Current 


Lead 


Color 


Polarity 


HP412A 


RxlK 


t.OV 


ImA 




HI 


HP427A 


RXIOK 


I,0V 


lOOpA 








RxtOOK 


l,0V 


lO/iA 








RxlM 


I,0V 


IpA 








RxlOM 


l.OV 


0, IpA 






HP410C 


RxlK 


119 


0, 67mA 


■ 






RxlOK 




67/iA 


■ 






RxlOOK 


1,3V 


B,7)jA 








RxIM 


l.OV 


0, 6|iA 


niriTsjn 






RxlOM 


1.3V 


O.OBpA 


■ 




BimpBon 


RxlOO 


1.6V 


1mA 


Red 


+ 


200 








Dlack 




Simpson 


RxlK 


I.BV 


0, 82mA 


DIack 


f 


200 








Red 








■11 


imi 


Varies 


Triplett 


Rx 10 






with 


310 


Rx 100 


IIMI 




Serial 






■II 


■I 


Number 



8-25. Standard Circuits 

8-26. Diode Limiter or Clipper, The limiter or 
clipper is a circuit which removes positive or 
negative peaks from a waveform. It can be used 
either as a waveform shaping circuit or us a 
protective device to prevent excessive voltages, 
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Model S^IOUWIIA 



FIELD EFFECT TRANSISTORS 



METAL CAGE “‘‘{plAst’i 



Q 



D 5 5 
OR 

G D S 



SGD 

OR 

CDS 



pi 

•-li \P 



Oc”s 

52 

D2 

02 



c 






I 






DIODES 

DIODE SYMBOL 
ANODE H CAKIODE 




CONICAL 



BI-POLAR TRANSISTORS 

BLACK EPOXV (PLASTIC) TRANBIBTORB 



m 

' U I J 



ECB 







c a 



E B C 

METAL CAGE TRANSIBTORB 

DUAL 

Q Qy © 



SHIELD 02 ^ 



ll 



I'iKure .SW. lixdtnptcs of Diode and Transistor Marking Methods 



Figure 8-5, Schcmaiic A, shows a limticr which 
prcvcnis the negative peak of the pulse from 
exceeding about -0,6 volt. Note that for a 
conducting silicon diode the cathode voltage is 
about 0,6 to 0,8 volt more negative than the anode, 
A typical diode limiter circuit is 84I0B— AI5CR2, 

8*27, Diode Clamp, The clamper is a circuit 
which establishes either the positive or negative 
peak of a waveform at a particular dc reference 
voltage; in other words, it provides a definite 
baseline voltage for the waveform. Figure 8*5, 
Schematic B, shows a clamper which provides a 
baseline of about + 20 volts for a negative pulse, A 
typical diode clamper circuits is 84 lOB— A7CR I , 

8*28, Diode Regulator. A diode regulator uses 
cither the constant reverse-bias breakdown voltage 
characteristic of a breakdown diode or the 
constant forward-bias voltage drop characteristic 
of a silicon diode. Power supply reference voltages 

8-6 



o-r|j- o-Hi- 

— ' » 

:: 

A. Limiter /h 



DIODE CONDUers WHS.C 
CAWeirCW CMARCE^ 

♦ZO-T ft 

.jgzir *'o- 



-IF 



F 



B. Clemper *2ov 



-V|>-06V| 



T 

0.8V 






RECXJLATEO 
‘ -O.BV 



C.Reoulalor 



iyo-B6V) 
RE<XA.ATED 






•56V 



ft? 



Figure A'-J. Hash' Diode Circuits 

are generally provided by breakdown diodes which 
maintain a constant voltage when supplied with a 
reverse-bias voltage greater than their specified 
breakdown voltage. Regulated voltages can also be 
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provided by u forward-blused silicon diode which 
nmlrualns n consHMU to 0.8*volt drop, l-lgures 
8*5, Shenmtic C jmows connections for both types 
of diodes, A typical circuit of this type (s 8*11011— 
A10VR3, 



8*29, Transistor AmpllKors. There arc three 
basic amplirier com’iguratlons (Figure 8*3, Part 
A). These ampliriers may be used alone or In 
combination to form complex circuits, 



8*30. Transistor Biasing and Conduction. In 
a transistor a small base»to»cmittcr current 
controls a large collccior-to>emltter current, 
Typical NPN transistor and PNP transistor 
operation Is shown In Figure 8-3, Part Indicated 
current represents conventional flow of positive 
charges external to the transistor and Is not 
Intended to Indicate flow of carriers inside the 
transistor structure. Notice that the effect of 
cmlttcr-basc-colieetor voltages is totally reversed 
between NPN and PNP transistors; circuits which 
are arranged for an NPN transistor usually 
function normally for a PNP transistor If supply 
voltages are reversed. 

8*31 . Trigger Circuit. The trigger circuit (Figure 
8-6, Schematic A) Is a limiter or squaring circuit 
which produces an output waveform with very fast 
rise and fall times. The trigger circuit Is similar to 
the nip-flop except that the RC network In one 
half Is replaced by the Input signal. Capacitor Cl 
bypasses R3 to couple fast changes in voltage at 
the Q1 collector to the base of Q2. Either Ql or Q2 
can conduct depending on the voltage at the Input, 
Note that there Is a slight difference In Input 
voltage (called hysteresis) between switching with a 
negative-going Input (time tj). A typical circuit of 
this type is 8410B-A8Q1 and Q2, 

8*32. Differential Amplifier, The differential 
amplifier (Figure 8*6, Schematic B) Is composed of 
two transistor stages coupled together In the 
emitter circuit. Signals at the output of the two 
collectors are ISO degrees out of phase, Inverse 
feedback may be applied to the base of Q2 as 
shown. As voltage at the emitter of Ql changes, 
the emitter of Q2 also changes by the same 
amount. This changes the base-to-cmittcr bias of 
Q2. If a more negative voltage were applied to the 
base of Ql, current through Ql would decrease, 
causing the emitter of Ql to go In the negative 
direction. A negative-going voltage at the emitter 
of Q2 increases the effective forward bias 
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between bnse and cmlite< of Q2, cau'iing It to 
conduct more heavily, Tliereror;e, when current 
through . Q I decreases, current through 02 
Increases. A typical circuit of this' type Is 84I0B— 
AMOIand02. , 

8-33. FeadbacWPalr Ampliner, The rcedbuck- 
pair amplirier ((■Igurc S-o! Schcmallc C) Is a high- 
.gain dircct-coupl'jd amplifier stage composed of 
an NPN and a PNP transUlor cascaded logetlter, 
reedback of the pair Is accomplished by an RC 
network between the collector of Q2 and ilte 
emitter of Ql, Voltage gain of the stage may be 
calculated by the formula: K5 plus R6 divided by 
K6, Gain through the umpllllc*- may be changed by 
selecting either R5 or R6. A typical circuit of this 
type is 84 lOIJ— A4Q5 and Q6. 



8*34. Field Effect Transistor (FET). Field 
effect transistors {Figure 8-7) have three 
terminals: source, drain, and gate which 
correspond in function to emitter, collector, and 
base of junction transistors. Source and drain 
leads are attached to the same block (channel) of N 
or P semiconductor material, A band of oppositely 
doped material around the channel {between the 
source and drain) Is connected to the gate lead, 

8-35. In normal FET operation, the gate-source 
voltage reverse-biases the PN junction, causing an 
electric field that creates a depletion region In the 
source-drain channel, In the depletion region tlie 
number of available current carriers Is reduced as 
the reverse-biasing voltage Increases, making 
source-drain current a function of gate-source 
voltage. With the input (gate-source) circuit 
reverse-biased, the FET presents a high impedance 
to its signal sources (as compared with the low 
impedance of the forward-biased junction 
transistor base-emitter circuit), Uecause there is no 
Input current, FET's have less noise than junction 
transistors. Figure 8-7 shows the schematic .symbol 
and biasing for N channel and P channel field 
effect transistors. 

8-36. RECOMMENDED TEST EQUIPMENT 

8-37, 'Feat equipment recpilred to maintain the 
Model 841013/8411 A is listed in Section I, If the 
ei|Uipment listed Is not available, equipment that 
meets the minimum speciUcations shown may be 
substituted. (Figure 8-12. Standard Test Setup for 
Wave for JUS supplied,) 
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8*38. REPAIR 

6-39. Part Location Aids 

8-40. The locations of chassis-mounted parts and 
major assemblies is shown In Figures 8-9 and 8-20, 
The locations of individual components mounted 
on a printed circuit board are shown opposite the 
appropriate schematic diogram. The part reference 
designator may be found from the schematic 
diagram. 
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8*41 ► Modulo Exchonoo Program 

8-42. Tills Insirumeni may be quickly repaired by 
, replacing a derccllve module with a restored- 
cxcliangc module. To support the modular repair 
concept Hewlett-Packard bus set up a module 
exchange program. 

8-43. The procedure for using the module 
exchange program Is given In Figure 8-8. When 
you locate the defective module^ order a 
replacement module through the nearest Hewlett- 
Packard sales office, The resiored-exchnnge 
module will be sent immediately directly from a 
customer service replacement parts center. When 
you receive the exchange module, return the 
defective module In the same special carton in 
which the exchange module was received, DO 
NOT return a defective module to Hewlett- 
Packard until you receive the exchange module, 

8-44, If you are not going to return the defective 
module to Hewlett-Packard, or if you arc ordering 
a module for spare parts stock, etc,, order a new 
module using the new module part number listed 
In Table 6-3 or 6-4, 

8-45, The Hewlett-Packard module exchange 
program allows you to obtain a fully tested and 
guaranteed restored-exchungc module at a reduced 
price. (The reduced price Is contingent upon return 
ol the defective module to Hewlett-Puckurd.) 
Assemblies available for module exchange are 
listed in Table 6-1, 

8«46, Aftor Sarvico Product Sofoty Chocks 



8-47, Visually inspect interior of instrument for 
any signs of abnormal internally gencroted heat, 
such as discolored printed circuit boards or 
components, damaged insulation, or evidence of 
arcing. Determine and remedy cause of any such 
condition, 

8-48, Using a suitable ohmmeter, check 
resistance from Instrument enclosure to ground 
pin on power cord plug. The reading must be less 
than one ohm. Flex the power cord while making 
this measurement to determine whether Inter- 
mittent discontinuities exist. Check resistance 
from instrument enclosure to line and neutral (tied 
together) with the line switch ON and the power 
source disconnected, The minimum acceptable 
resistance is 2 megohms, Replace any component 
which results in failure to meet this minimum. 



Service 



8-49, Check line fuse to verify that u correctly 
rated fuse is installed, 

8‘50, spoclol Instollotlon Instructions 



8-51, Replacement of certain components in the 
84IOD and 841 lA requires special procedures to 
prevent damage to parts and to complete proper 
Installation, Components which require special 
procedures arc the followingt 

a. Cable84IIA-WI, 

b. Samplers 84 1 1 A-A 1 and A2, 

c. Power Amplifier 841 1 A-A3. 

d. 8411 A Stripline. 

c. Step Qencrator Diode 84 1 1 A-CR 1 , 
f. Connector 84 1 OB-J I, 

8-B2, 8411A Cable Wl, HP Part No, 08411* 
6013. HP Part No. 08411-6013 includes a kit 
which contains additional parts required to instoll 
the cable. 



Parts Included in the Cable Replacement Kit 



Qty 


Dnscriptlon 


HP Part No, 


1 


Ciihle Assembly 


08411.6013 


3 


Coax Fcedulmi 


08411-3017 


) 


.Service Note 


P084 11.6013 



To replace cable Wl perform the following: 
u. Preparation of 84 II A. 

1, Cut off old wires and coaxial lends 
where they enter the 841 1 A casting (inside). 

2, Remove boot ond old cable, 
b. Installalon of Cable 

NOTE 

New cable has braid pulled over 
wires and coaxial leads. Braid Is 
pointed to allow easy installation 
Into 8411 A. 

I. Carefully insert cable (with clump- 
washer and bolt Installed on cable) into 
841 1 A casting hole. 
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The module exehmiKe proKnim described here is u fust, efrieieiit, eeouomicid 
inelhod of keeping your llewleltd’iieltiu'd Inslrument iu service, 





Rflitatiii'exchanQO tnotjuin are 
shipped Imllvlduallv in bosies like 
Ihii. In addlllon lo the circuit 
module, the box conlaini; 

Module repair report 
Return addreu label 
Tape lor resealing box 



Open box carelully ■ it vriti be uicd 
lo return deicctivo module iii /IP. 
Complete repair report, Place n tnd 
delecllve module in box, De sure to 
remove enclosed return addre^s 
label. ^ 









Mtl* IMvt im Ittilllnl 

m U.,S,A. 



Seal box with tape provided. Inside 
U.5.A.', stick preprinted return 
address label over label already on 
box, and return box Iu IIP. Outside 
U.S.A., do not use address label; 
instead, address box to the nearest 
HP olllce. 



I'igurc S-S, Moiltilc l:xiiiungc Proiwlurc 
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2, When three to four Inches of braided 
cable arc Inside casting* cut braid away 
from cable ot a point about 1/4 Inch 
from clamp-washer, 



NOTE 

Clamp'Washor must be firmly 
against cable jacket. 



3, Flare braid over clamp-washer and trim 
at lorgcst diameter shoulder of clamp- 
washer, 

4, Carefully Insert cable with clampwasher 
as far as possible Into casting, 

5, Rotate cable until black wire Is upper- 
most, 



NOTE 

Boot must be tightened enough to 
cut rubber washer. 



6, Hold wires firmly In place while moving 
boot against casting and tighten in 
place, 

7. One at a time remove the old unshielded 
color-coded wires In the 8411 A and 
replace with same color-coded wires 
from new cable. Insert white wire with 
red strip thru hole In casting. This wire 
will be connected later, 

8, Remove old white coaxial cable and 
install center conducor with ferrite 
beads and shield of new white coaxial 
line, 

9, Loosen mounting screws of 84IIA-A4 
circuit board and disconnect center 
conductor of red hole, 

10. Remove old red coaxial lead and old 
metal feed-thru from casting wall, 

1 1. Insert new red coaxial lead through first 
casting hole. 



NOTE 

Boforo Installing now molol food- 
thru In sooond casting wall, rod 
coaxial loadwiro should bo instollod 
and shield should be soldorod to get 
sufficient hoot on solder Joint, 
Center conductor dielectric Is teflon 
and will not be damaged by 
soldering heat applied to metal 
feed-thru. 



12, Put center conductor lead through metal 
feed-thru. Extend shield over the new 
metal feed-thru and solder shield to 
feed-thru, 

13, Install mctol feed-through in second 
casting wall and tighten In place with nut 
from original feed-thru, 

14, Tighten mounting screws of 84IIA-A4 
circuit board and connect conductor of 
red coaxial lead, 

15, Using above procedure, steps 8 thru 14, 
Install blue coaxial lead in other casting 
wall and connect to 841 1 A-A5, 

16, Turn 8411 A over, remove A7 Assy 
mounting screws and carefully lift end 
of A7 Assy closest to cable end of 841 1 A 
to expose wires under the assembly, 

NOTE 

The brown coax cable and white 
wire with red stripe are used In 
automatic systems only. For 
standard systems they may be cut 
off whore they enter the 8411 A; 
however, the old cable must be 
removed to prevent ground loop 
problems. If the brown coax Is to be 
connected the outer conductor 
(shield) between the circuit board 
end feed-thru will be ra-lnstalled on 
the new center conductor. 



17, Unsolder brown coax center conductor 
and shield from A7 Assy and cut off 
exposed center conductor to prevent 
damage to shield when removing center 
conductor. 
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18, Remove feed*ilini reminIng out* 
fced'iltru and old center conductor from 
casting. 

19, Put new center conductor lead thru 
metal feed-thru. Extend shield over new 
metal feed-thru and solder shield to 
feed-thru, 

20, Insert center conductor and feed-thru In 
costing. Carefully Insert center 
conductor thru old outer conductor, 
Install outer conductor ground lug and 
feed- thru retaining nut on feed-thru and 
tighten nut, 

21, Connect center conductor and outer 
conductor to A7 Assembly. 

22, Replace old white wire with red stripe 
with wire from new cable. 

23, Replace A7 Assembly mounting screws. 



B‘63,Sampler Asemblles B411A>A1 and A2, 

To replace sampler, perform the following! 

a. HANOI ^NG PRECAUTIONS. 

1 . When attaching leads to the diode posts 
exert as little pressure os possible. 
Excessive pressure will break the diode. 

2. Do not allow the sampler to rest on the 
diode posts. ; 

3. The sampler diodes arc sensitive to 
transients. When connecting leads to 
diode posts, always (a) connect the 
ground lead first, (b) discharge any 
energy stored in the other lead by 
grounding it, and (c) make connection to 
diode post. 

4. Diodes may be damaged if placed in 
presence of large electrostatic fields. 

b. REMOVAL PROCEDURE. 

I. Remove APC-7 connector (Figure 8-9, 
Items 18 and 19) u-'lng spanner wrench, 
HP Stock Number 5060-0237 (supplied 
in Accessory Kit 11587A and APC-7 
Connector Tool Kit 1 1591 A). 



2. Remove the two Pozidrive screws (20) 
holding the cover (21) located behind the 
APC-7 connector, Remove the cover 
and the parts under the cover, noting the 
order of removal. 

3, Remove clip-on leads from both sides of 
sampler (24) and push leads into hole in 
casting. 

NOTE 

When plastic strtpline cover, Figure 
BB, Item 1, Is removed, stop 
recovery diode (12), rubber gasket, 
Mylar shim (13), and pellet resistor 
(14) ere loose and should be 
removed to prevent loss. 



4, Remove metal screws (3 and 4) from 
plastic stripline cover (I) and remove 
cover, 

5, Remove mixer coax clumps (6), ferrite 
bead, and two metal screws (10) from 
end section of stripllnr; board. 

6, Unsolder one end of striplinc jumper (5) 
and remove end section striplinc board. 

7, Remove the four Pozidrivc screws (25) 
holding the sampler in place ond lift 
sampler from casting, 

c. SAMPLER DIODE REPLACEMENT 



CAUTION 

The top diode (CR2) must NEVER be 
removed. If this diode is removed 
and the bottom diode (CR1) is still In 
position, the springloaded action of 
the bottom diode (CR1) will per- 
manently damage the sampler 
strlpllne. The top diode (CR2) Is 
shimmed using the proper thick- 
ness of spacerfs) so the diode just 
makes contact with the sampler 
strlpllne. This can only be done pro- 
perly by using a microscope. Also 
note that two diode clips are used 
for CR2. If CR2 Is defective, the en- 
tire sampler should be replaced. 
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BOTTOM DIODE REPLACEMENT 

1, Cnrefully loosen retaining screw 
(0520*0155) on bottom cap of sampler to 
loosen bottom diode clip (0510*0939). 
(Seecutawoy drowing.) 

2, Remove screw, Hat washer, diode clip, 
bottom diode (CRI), and spring washer 
from .sampler housing. 

3, Reinstall spring washer, new bottom 
diode, diode clip, flat washer, and re- 
taining screw, then lighten screw. 



d. INSTALLATION PROCEDURE 

1. Insert new sampler Into casting and 
install the four Pozidrivc screws (25) to 
hold sampler in place. Do not tighten 
screws, 



2. Install cover (21) and other parts 
removed in Removal Instructions, Step 
b-2. In reverse order of removal. Tighten 
the two Pozidrivc screws (20) evenly. 

3. Install the APC-7 connector (18 and 19). 




I’lgtirc S' 10, Sampler Diode Replacement 
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4, Align the aflinplcr mechanically so that 
the tllstonce from center to center of the 
two APC-7 connectors Is 4,750 inches, 
Tighten the four screws (25) to secure 
the sampler, To check mechonical align- 
ment of the sampler* connect the 841 1 A 
ioan 8740A*8741A,or 8742A, 



CAUTION 



Center conductor will break with ex- 
cessive bending. 



14, Perform adjustment procedures* 
Paragraph 5-20 and 5-22* then the Per- 
formance Tests in Section IV, 

8-64, Power AmpIKIer Assembly fl411A-A3. 

To replace power amplifier, perform the follow- 
ing: 

tt. POWER AMPLIFIER REMOVAL 

1. Remove six Pozldrive screws from base 
of power amplifier. 



5. Insert 0.005-inch-dlameter center 
conductor of sampler drive coax 
through hole in end section of stripllne, 

6. Install the two metal screws (10) holding 
the end section of stripline In place. Do 
not tighten screws, 

NOTE 

Use B microscope with vertical Il- 
luminator to center the hole over the 

outer conductor of the sampler drive 
coax. 

7. Carefully center the 0 . 018 -inch-diamcter 
hole In the stripline over the outer con- 
ductor of the sampler drive coox ond 
lighten the two metal screws (10) to 
secure the end section of the stripllne. 

8. Bend center conductor of drive coax to 
place it along center of stripline, 

9. Carefully Install plastic clamp (6)* ferrite 
bead, and tighten screw (7^ 

10. Rcsolder stripline jumper (5) with as 
little solder as possible. 

11. Install step-recovery diode (12), Mylar 
spacers (13), rubber gasket, and pellet 
resistor (14) if removed, 

12. Install plastic stripllne cover (I), 

13. Ground each clip of clip-on leads to 
casting* then connect cllp-on leads to 
each side of sampler. 



2. Turn the 841 1 A upsidedown and remove 
plastic stripline cover (Figure 8-9, Item 



3, Remove step generator diode (12) and 
Mylar shim (13) under diode. 



NOTE 

Apply minimum amount of heat to 

avoid damage to stripllne. 

4. Unsolder connection on stripllne from 
step generator to power amplifier. 

5. Disconnect leads and remove power 
amplifier osscmbly from casting. 

b. POWER AMPLIFIER INSTALLATION. 

1 . Clean solder from hole in stripllne board 
(Figures 8-9* Item 9), 

2. Place the power amplifier assembly in 
the casting. 

3. Install and tighten the six Pozldrive 
screws In the base of the power 
amplifier. 

4. Solder the power amplifier connection 
to the stripllne board, (Do not add pro- 
tective coating.) 

5. Reinstall step generator diode (12) and 
Mylar shim (13), 

6. Remove plastic screw (2) from the 
plastic stripllne cover (I), ond install 
cover. 
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7, Inslull plustlc screw (2) In strlpllne cover 
(I). 

8. Reconnect all leads to the power 
ampliricr. 

Adjust 841IA-A6RI4 (power ampliricr 
bias adjust). Sec adjustment procedure 
in Poranrapli 5^20, 

10. Check alignment of 841 1 A tuning 
voltage shaping amplirieri Paragraph 
5*21. 

6>65. Step Generator Diode 841 1 A>CR1, 

To rcploce step generator* perform the followingt 

a. Remove plastic slrlplinc cover (Figure 8-9, 
Item 1). 

b. Remove step generator diode (12). 

c. Install new diode, with Mylar shim (13) 
positioned os shown In Figure 8-9. 

d. Remove plastic screw (2) from the plastic 
strlpline cover (1) and replace cover. 

CAUTION 

Overtightening plastic sorow (2) may 
damage strlpllne capacitor Cl. 

c. Insert plostic screw (2) (n strlpllne cover (I). 
Tighten only until finger tight. 

f, Check alignment of 8411 A Tuning Voltage 
Shaping Amplifier, Paragraph 5-21 . 

8*66, Strlpllne In 8411 A. To replace strlpllne, 

perform the following: 

a. Remove metal screws from plastic strlpline 
cover (Figure 3-9, Items 3 and 4) and remove 
cover. 

b. Remove step-recovery diode (12) and Mylar 
shim (1 3) under diode. 

c. To replace striplinc end section: 

I. Remove plastic mixer coax clamp (6) 
and two metal screws (10) from end sec- 
tion of stripline. 



2, Unsolder one end of strlpline jumper (5) 
and remove end section of striplinc. 

3, Insert 0.005-inch-diamctcr center 
conductor of drive coax through hole in 
end section of strip-line. 

CAUTION 

Cantor conductor will break with ox- 

coeslve bending. 

4, Insert the two metal screws (10) to hold 
the end section of strlpline in place. Do 
not tighten screws, 

NOTE 

Use a microscope with vertical Il- 
luminator to center (he hole over the 
outer conductor of (he drive coax. 

5, Carefully center thc0.0!3-lnch-diametcr 
hole in the striplinc ovci the outer con- 
ductor of the drive coox and tighten the 
two metal screws (10) to secure the end 
section of the striplinc. 

6, Rend center conductor of drive coax, 
placing it alonVccnter of striplinc, 

7, Carefully install pitislic mixer coax 
clump (6) and tighten screw (7). 

d, To replace striplinc center section: 

1. Unsolder one end of each striplinc 
jumper (5) and striplinc resistors, 

2. Unsolder power amplifier connection to 
striplinc and remove step-recovery diode 
contact (15 and 16) and striplinc center 
section. 

3. Remove pellet resistor (14) from old 
strlpllne center section and install on 
new strlpllne center section, 

4. Insert new strlpllne center section ond 
hold in place temporarily with three 
short screws (3), 

5 Resolder strlpline resistors (8), (Do nut 
add protective coating.) 
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Install step recovery diode (12) with Mylar 
5liim{l3)ur)derdlodc, 

f. Remove plastic screw (2) from striplinc cover 
(I). 

Install plostic striplinc cover, Note silicon 
rubber pud over pellet resistor. 

h , Insert plostic screw (2) In strlpllne cover ( 1 ). 

I. /'er, '.In adjustment procedures, Paragraphs 
5^20 und 5>22, then the Performance Tests In 
Section IV. 

0*67. Input Connector B410B*J1. To reploce 
connector J 1 , perform the following^ 

a. To replace an Individual cable to 84I0B-J1, 
perform the following procedure: 

I. Insert Durndy' Tool RX20-25V2 Into 
Connector Jl over pin of cable to be 
replaced. 



hlurndy Corporaiioii, Nar\knlk.Conn(cifcui 



2, Force the pin out the rear of the 
connector. 

3. Insert the new pin (with cable attached) 
Into the rear of the connector and force 
the pin Into the connector until It is lock- 
ed Into position. 

b. To replace the connector body of 8410B-JI, 
perform the following procedure: 

I . Remove knurled nut on front panel side 
of connector, 

6*68. PRINTED CIRCUIT BOARDS 

8-59, The printed circuit boards In the 84101) and 
84 1 1 A arc of the plated through type consisting of 
metallic conductors bonded to both sides of In- 
sulating material. Soldering can be done from 
either side of the board with equally good results. 

Table 8-4 list required tools and materials. Follow- 
ing arc recommendations and prccoutlons perti- 
nent to printed circuit repair work. 



Table TrUited Circuit Soltlerinn f-'quipmeni 



Item 


Use 


Specification 


Rem Recommended 


Soldering Tool 


Soldering 

Unsoldering 


Waltage ratings: 37, B 
Tip Temp: 7B0 - 800* F 
Tip Size: t/B" OD 


Ungar #776 Handle with 
Ungar #1237 Healing Unit 


Soldering Tip 
general purpose 


Soldering 

Unsoldering 


Shape: chisel 
Size: 1/6" 


Ungar #1>U13 


Dc-soldcrlng 

aid 


Unsoldering inuliU 
connection components 
(e.g, , Bocitels) 


Suction device to 
remove molten solder 
from connection 


S.>lduputlt by the Edsyn 
Company, Arleta, 
California 


Resin (flux) 
solvent 


Remove excess flux 
from soldered area 
before application of 
protective cooling 


Must not dissolve 
etched circuit base 
board material or 
conductor bonding 
agent 


Freon 

Acetone 

Lacquer Thinner 
Isopropyl Alcohol 
(lOOT dry) 


Solder 


Component replacement 
Circuit Ixiard repair 
Wiring 


Resin (flux) core, 
high tin content (CO/40 
tin/lcttd), 18 gauge (SWG) 
preferred 




Protective 

Coaling 


Contamination, 
corrosion prelection 
ofter soldering 


Good electrical Insulation, 

corrosion-prevention 

properties 


GE Drl-Fllm BB 
General Electric Co, 
Silicone Products Div, 
Waterford, N, Y, 
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Avoid unnecessary componcm substiluilon; 
It c;jn result In duniugc to the circuit board 
and adjacent components, 

b. Do not use a hlBh-powcr soldering Iron, 
Excessive heat may lift a conductor or 
damage the board, 

c. Use a suction device (Table 8-4) or wooden 
toothpick to remove solder from component 
mounting holes, DO NOT USE A SHARP 
METAL OBJECT SUCH AS AN AWL OR 
TWIST DRILL FOR THIS PURPOSE, 
SHARP OBJECTS MAY DAMAGE THE 
PLATED-THROUGH CONDUCTOR, 

d. After soldering* remove excess flux from the 
soldered area and apply a protective coating 
to prevent contamination and corrosion. See 
Tabic 8-4 for recommendations, 

8-60. A broken or burned section of conductor 
can be repaired by bridging the domaged section 
with a length of tinned copper wire. Allow ade- 
quate overlap and remove any varnish from etched 
conductor before soldering wire into place. 



8*61, Component Replacement, A general 

procedure for replacing a component Is as follows: 

a. Remove defective component from circuit 
board, 

b. Remove solder from mounting holes using a 
suction dcsoldcring aid (Table 8-4 or wooden 
toothpick, 

c. Shape leads of replacement component to 
match mounting hole spacing, 

d. Insert component leads into mounting holes 
and position component as original was posi- 
tioned, DO NOT FORCE LEADS OF 
REPLACEMENT COMPONENT INTO 
MOUNTING HOLES, Sharp lead ends may 
damap.e platcd-through conductor. 



NOTE 

Axial, lead components* such as 
resistors and tubular capacitors, 
can be replaced without un- 
soldering, Clip leads near body of 

B-I8 



defootlve component, remove 
component and straighten loads loft 
In board. Wrap loads of replacement 
component one turn around original 
loads. Solder wropped connection 
and clip off excess lead, 

6-62, Transistor Replacement. A general 
procedure for replacing a transistor is as follows: 

a. Do not apply excessive heat. Sec Table 8-4 for 
soldering tool specifications, 

b. Use a heat sink such as pliers or hemostat 
between transistor body and hot soldering 
Iron, 

c. When installing a replucement transistor, 
ensure sufficient lead length to dissipate heat 
of soidcring by maintaining about the same 
length of exposed lead as used for original 
transistor. 

8-63. Diode Replacement. Solid state diodes 
arc in many physical forms. This sometimes results 
in confusion as to which lead or connection is fur 
the cathode (negative) or anode (positive), since 
not all diodes arc marked with the standard 
symbols. Figure 8-4 shows examples of some diode 
marking methods, If doubt exists as to polarity, an 
ohmmetcr may be used to determine the proper 
connection, It is necessary to know the polarity of 
the ohms lead with respect to the common lead for 
the ohmmeter used, Ohms lead polarities for some 
common ohmmeters are shown in Table 8-4, When 
the ohmmeter indicates the least diode resistance, 
the cathode of the diode is connected to the oh- 
mmetcr lead which is negative with respect to the 
other lead, 

NOTE 

Diode replacemeni instructions are 
the same as those (or transistor 
replacement, 

8-64, SCHEMATIC DIAGRAMS, 

8-65, The schematic diagrams in this section 
represent the circuits electrically. They are not 
wiring diagrams, though wire colors are given 
when practicol, 

8-66, The circuits are arranged according to 
signal flow; consequently, some switch and circuit 
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Bsscmbllcs may be shown In pari on more timn one 
diagram. If so, ihc reference destgnuilon Is 
preceded by P/O, for “Pori Of“, ond Is followed 
by a noiation of ihc number of parls inio which 
Ihc assembly has been divided, 

8-67, Service Shcci numbers ore used to cross 
reference connecllons bciwccn schenmilcs, A llsi 
of ihe service sheets and the osscmbllcs shown on 
the drawings is listed In Table 8*1 . 

8>68, Some of the general Information ob- 
tainable from the schematic diagrams Is shown In 



Figure 8-1 1. Notes and explanations of symbols 
pertaining to all the diograms are contained In 
Figure 8-12, Figure 8-12 also contains the test 
setup and measurement conditions required to 
obtain the normal test point waveforms ond 
voltages noted on the schematic diagroms. Notes 
about specific components, circuits, or conditions 
are given on the diogram to which they apply, 

8-69, As an aid to finding components and 
assemblies In the set of diograms, each diogram 
has a box labelled Reference Designations that 
contains all the reference deslgnotlons appearing 
on the diogram. 
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Fiamc iS'l /. dcneral hiforniatlott on Sclicmatfc Dloitrums 



1, Rofiletmice ta In olims and cajmcllofice is in microfarads unless otherwise noted. 

2, P/0 «= part of, 



Capacitors 


may be omitted or resistors jumper^. 


4. O 


Screwdriver adjustment. 


O 


Panel control. 


6. CZ] 


Encloses front panel designations. 


c::;j 


Encloses rear panel designation. 



• Circuit assembly borderline. 



Other assembly borderline. 



Figure Selieinaik' Diagram Notes (Sheet I ofJ) 
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Service 



Model 8410U/84IIA 



0 . ^ 
0. O 



» Mcnvy lino with arrows Indicates path and direction of main signal, 

► Heavy doshed lino with orrows Indicates path and direction of main feedback, 

Wiper rneves toward CW wiUi clockwise rotation of control as viewed from shaft 
or kJiob, 

Numbers in circles on circuit asscmbties show locations of test points. 



10. ( ) Encloses wire color code, Code used {MfL-BTD-OOl) Is the same os tiie 

resistor color code. First number Indenlifies the base color, second number 
the wider stripe, ojid the third number Identifies the narrower stripe, E,g, , (047) 
denotes white base, yellow wide stripe, violet narrow stripe, 



Vtollnge regulator (breakdown diode), 
Step recovery diode. 

Field effect transistor with N-type base. 
Field effect transistor with P-type base. 



Capacitive diode (Varicap, varactor). 



CENIillAL LOGIC ELEMENTS 
— NOR Calc 

NANDCalc 
— — UulTcr 



General 

Elcmcni 



Opcralinnal 

Amplifier 



12, CONDITIONS FOR DC VOLTAGE AND WAVEFORM MEASUREMENT 

a, LINE VOLTAGEt 100, 120, 220, or 240 VAC, +5% .10%, 50 to 60 llz. 

b, 84 lOU CONTROL BETTINGS 

EREO RANGE (GHz) to Include fretiucncy 

applied lo 841 1 A inputs 

SWEEP STAUILITY CW detent 

TEST CHANNEL GAIN 69 

AMPL VERNIER , . max. clockwise 

PHASE VERNIER centered (approximately) 

c , Connect equipment as shown in standard test setup. Adjust signal source for a power 
level of -30 dDm at the 8411A REFERENCE port and -10 dBm at the 8411A TEST port. 
Amplitudes given throughout the 8410B and 6411 A assume these power Icvcis at the 
8411 A Input ports, 

d, To check SEARCH waveforms, disconnect RF Input from signal source and set 8410H 
FREQ RANGE switch to maximum clockwise position (0,1 to 0,25 GHz), 

e, To view most waveforms In the 841 1 A, an Oscilloscope or Spectrum Analyzer itiust be used. 
Waveforms shown on the 841 1 A schematics are obtained using Oscilloscope IIP Model 1 740A. 
Waveforms at the stripline, power ampllRcr, and VTO are taken using a blocking capacitor, 

HP I02I7A, at the end of the probe. Information is also given in the troubleshooting procedure 
for using SPECTRUM Analyzer IIP Model 8565A. 



nfiurc S-12, Schematic Diagram Notes (Sheet 2 of 3) 




Model 841 OB/ 841 1 A 



Service 



«> 

l)> 



DC voUti({cs hIiowu on Urn Hclicnmlle dlsgrtimu tshould bo tiikun with a cHkUrI 
voUmclcr wUh 10 megohm Input Inipcdanao tuid 0>0B% ucourncy. 

Bomo of the dc voltagon hi 8>I10I)'-A7 mid 84I0B>A0 are aliowii na fmetionu. 

The numcnitor tu tlio voltage during ncarcli coiidtttona (no RP input Hignnl 
to B4UA), The denominator In the voltage during pImBc-lochcd condition* 

DC voltages at B4I0I)>A4 and H4I0I)>A6 are tohen with 04I1A disconnected from 
H4I0B* 



STANDARD TEST SETUP FOR SCHEMATIC WAVEFORMS AND VOLTAGES 



syitir nr 
osciUATan rtuam 
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Service 



Model 84tOU/84IIA 



8410B TROUBLESHOOTING PROCEDURE 

DESCRIPTION 

If ll)L» 8'IIOB lirw trouble pbiuse loukiiiK of tmekini; over NtUBl*-' oebive or imiltloelnve bunds, the 
followiriB IroublesbooUiiK procedure should bo followed. The troubloshooetinu Is divided into two 
pnrts, Purl 1 tests the A 10 Frequency Unnite Assembly nnd purl of the A 18 A/D Convertor Assembly 
used in both AUTO mode end for selected frequency rtuines. Purl II tests the AO Aulomullc Control 
Assembly nnd purl of the A 18 A/D Converter used in AUTO mode only, 

PARTI 
TEST SETUP 



SHttOIJK DISI'UV 

ANAlV^tU I’lUC-IN DICUAL MUItlMUtR 




NOTFt Use floutinK terminals on Digital Voltmeter. 

TEST EQUIPMENT^ Item 11, Tabic 1-8. 

PROCEDURE 

u. Chock overall frequency ruriBo selection us follows: 

1, Remove AO Automatic Control Assembly, 

2, Position AlOSl to TEST, 

3, Stepping FREQ RANGE (Gllr.) control through all frequency ranRc positions, make 
resistance checks desiBUated In the table below, 

NOTE 

Use lOK ohms fullruuKC display on Di,jltul Voltmeter, Improper runiie 
selection may result In inuccumle rendinKs, 

>1, If the resistance check Is uood, proceed to Part 11 of the 
troubleshootliiB procedure. If the resistance check Is incorrect, 
proceed to Part I, step b, 

b. Set FREQ RANGE (GHz) control to the position where an 
incorrect indication was found in step u. Make voltage checks ot 
the designated test points in the following tabic. 
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Figun* S-13, S410B Trouhlesfwothig Proccdurvs (Sheet I of 5} 




Model 841013/8411 A 



Service 



PART I (Con'td 



FREQ RANGE (GHz| 





RESISTANCE (OHMS) 



A19TP5 to A1GTP2 



NOMINAL HIGH 



8 

r.wG 

LUOK 

012 

481 

202 

200 

100 

IBl 

118 

87 

70 

64 

40 



.T628K 

I.BIOK 

L186K 

067 

618 

818 

208 

218 

108 

184 

100 

88 

06 

61 



8.748K 

1.080K 

1.204K 






2.208 
3.040 
4.826K 
0.423K 
8.608K 



A19TP4 to A10TP3 



NOMINAL HIGH 



60 

76 

187 

867 

462 

024 

704 

1.270K 
l.DOOK 
2.4 18 K 
8.260K 
6.188K 
0.888K 
0.118K 



[04 
086 
8il6 
1.876K 
1.717K 
2.688K 
8.403K 
6.402K 
7.204 K 
0,082 K 



TEST O.V 0.18- 0.2B 
POINT 0.26 0.36 0,6 






TEST POINT VOLTAGE 



FREQ RANGE (GHZ) 



.36' 

.7 I 1.0 I 1.4 



1.0' 


1.4' 


2,0 


2.B 




A18TP2 
A18TP8 
A1BTP4 OV OV OV 
A18TP6 +12V OV +12V 
A18TP6 +12V +12V +12V 






OV OV OV 

+12V OV +12V 

OV OV OV 



OV 
+12V 
OV +12V 
OV ^12V 



OV 

OV OV 
+12V +12V 
OV +12V 
2vUl2v|+12V OV 



e. If Pnrt I. stop B chocks good, the problem is on the AID P'requoncy Kmj |{0 Assomhly. If 
Port L stop B chock Itulicutos liicorroct, the problem Is on the A18 A/D Convertor As- 
sernbly. 

d, Reiiistiill A9 Autoinetic Control Assembly imd return A18SI to NORMAL position. 



Ftnurc A'- / S, AV / OB Troiihleshooilnn ProcLuliitos f SIil>ci 2 of 5) 














































Service Moilel84IOU/841IA 



B410B TROUBLESHOOTING PROCEDURE 



PART II 



uuip wr 
ObCIllArOR tUUC-IN 



f' ■ 


■ 'h 


-I i; r 1) 


- ^ » 


j » « I* , 






V ' • • Ci 



DUAIDC 

poiUH sumv 



DICItAlMUUimCR 




TEST EQUIPMENT: Homs 1, 4, 5, 0* 11, IC.mul 20, Tubic 1*8. 
PROCEDURE 



CAUTION 



Do not apply moiv thou +20V to FREQ REF INPUT, 

0 . Ground A18TP7 and c»M)m?ct the power supply to FREQ REF INPUT, 
b. Check the A, U Converter Assembly os follows: 

1. Cheek the Multiplexer output volia|{es for the eoiTespondlnu Fretjuuney Reference Input 
voItoKCB ulve:i In the toble below, If the Multiplexer output voltages ore correct, proceed 
to Part II, step e. If voltages are Incorrect proceed to Part II, step b-2, 

2, Set Uk* FREQ ICEF INPUT voltage for the Incorrect Multiplexor output voltage 
Indication obtained In Part II, step b*l. Check the corresponding Lolch output volto'V.'* 
shown In the table below, 



J 



Figure A*' IJ- H’fl 01) TroubU-ilwoifitK Prove flttrvs (Shcof S of 
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IK 







Model 8410D/84I1A 



Service 






PART II (Corn'd) 



3, If the Letch output volU)|{os iiro Incurrecti the trouble is in the Lo|^ A/D Converter or 
Latch circuitry ► If the Latch output voltages are correct, the trouble Is In the Kncoder or 
Multiplexor circuitry, 

MULTIPLEXER OUTPUTS 



FREQ REF 
INPUT 



A18TP2 



A18TP3 



A18TP4 



A10TPB 



A18TP6 



+0,1V 
+0.2V 
+0.3V 
+0.4V 
+O.OV 
+0.8V 
+L2V 
+1,7V 
+2.4V 
+3.4V 
^ ,.8V 
+7.0V 
+0.6V 
m.6V 



+12V 

+12V 

OV 

OV 

+12V 

+12V 

OV 

OV 

+12V 

+12V 

OV 

OV 

+12V 

+12V 



+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

OV 

OV 

OV 

OV 

OV 

OV 



OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

+I2V 

+12V 

+12V 

fl2V 

+12V 

+12V 



+12V 

OV 

+12V 

OV 

+12V 

OV 

+12V 

OV 

+12V 

OV 

+12V 

OV 

+12V 

OV 



+12V 

+12V 

+12V 

H2V 

OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 

OV 

OV 






LATCH OUTPUTS 



FREQ 

REF 

INPUT 



+0,1V 
+0.2V 
+0.3V 
+0,4 V 
+0.6V 
+0,8V 
+1,2V 
+1,7V 
+2,4V 
+3,4V 
+4.8V 
+7,0V 
+0,6V 
+U,BV 



A8UB 



Pin 1 



OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

+12V 



A18U6 



Pin 1 Pin n Pin 10 Pin 2 



OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

+12V 

+12V 



OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 



OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 



OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 

+12V 



A18U9 



Pin 1 Pimi Pin 10 Pin 2 



OV 

OV 

OV 

OV 

OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 



OV 

OV 

OV 

OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 



OV 

OV 

OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 



OV 

OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 



A18U10 



Pin 1 Pin 11 Pin 10 Pin 2 



OV 

OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+I2V 



OV 

OV 

OV 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

+12V 

H2V 

+12V 



OV 
OV 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+ 12V 



OV 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12V 
+12 V 
+12V 
+12V 



c. Remove ground from A18TP7 and disconnect power supply, 

d. Connect FREQ REF INPUT from sweep oscillator and set FREQ RANGE (Gllx) control to 
AUTO, 

e. Set the sweep oscillator to sweep over more tluui one octave btmd (Example 2GIIx to U GIIx) 



Ffuttre iS’*/ i, I OB Trouhlesfiootfnn Procedures ( Sheet </ oJ'S) 
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Scrvicii 



Model 84I0B/84DA 



r, With Chiinno) A of tlu» oKclllosoopo t.’t)nii(.'cU-'d to Dr* 8620C BWEKB OUT, eoimoct Chtmiiel 
B to the tent points deslunuLed In the ttmliiu dtiiKmm helow, 8ot oseilloseope for n chopped 
display imd neitutlvo trlititer slope, Cheek that the two «nd the lending edges of each 

pulse coincide (except IIOLD AMiOW, which may remain high (+10V) for more than one 
trigger). 

NOTE 

I fan 80290 A KF section Is not used, the sequential break points at 6,2 GIlz 
and 12,4 GHz will not he pre.sent, 



g, If Part II stop f check Indicates Incorrect, the problem Is in the AO Automatic Control 
Assembly or the control signals fed to It. 



UCHt 



MIIAVTOIIAnMOSIC 

SUaSEnCHANGC 



S70Mr 



OOV 

OV 



MOV 

QV 

OOV 

OV 



• lOV ' 
OV 

•IflV 
OV 
*I0V 
OV ' 
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04100 
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; 
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Mmlel H>MOn/B.|l)A 




/■7i»Wi' iV*/iV, Moih'Is lA liticrfiii'c J'cst h)hus ( loj'2) 



A’-Z-V. 



Motli'ls S-flOH/S-ll lA Interface Tvst Pohifs ( 2 of 2 ) 



SKTO' 





nmf! ^’20, Model Sdion Test Pofofs ( I of 2 ) 



Figure 8-19, Model SdlOFlSdllA Inierface Trouhleshooiing 
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f'(}{tttL> Tost Poims for •S'*/ / 1 A 7'niuhlosliootlitfi (I of 2) 
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f))tiirc S-22, Test Pohits for SfllA TrouhkshootiUR (2 of 2) 

(Shows s>fion rrs) 
















Id 841 013/8411 A 



Service 



I \ 



O'* 1 1 A POWER AMP A3, STRIPUNE, AND SAMPLERS A1 AND A2 



ONI- 

WAVi;- 

mi<M 

HAD 



Horn 

WAVK- 

POHMS 

HAD 



NOTK 

Ucciiuso of tho froqUei)cl«?6 com|)lelB Iroubk 

tiol ttloi) in UiB power mnplirier, Btrlpltne, inmplerB, 
nmJ VTO dreuiu U not poBslbk without the nlil of a 
opeclrum onniyrcr. If n ipectrum nnnlyr.er I* not 
nvnllahle, tomo troulilu Isolation con be done with 
common test equipment. (See Figure 8.2B), 

* 

Connect equipment and setup t' it conditions described 
In Figure B'12, Remove 8>tlOD>AB circuit board and 
connect ground jumper to 84 10B>A7TPI. Connect 
duobtrace oscilloscope to A12TP4 and AHTP4 ond nd* 
just 8410B SWEEP STABILITY control for maximum 
amplitude on oscilloscope, Woveforms should he 
normol. 

1, If WBVefoi-m Is not present at both AI2TP4 and 
A 14TP4, trouble Is probably In the common slrlptlne, 
step generator, power amplifier, or VTO. 

2. If only one of the waveforms Is missing or Is not 
correct, trouble is probably In the nssocloted slrlpllne, 
sampler, or preamplifier circuit for the channel, Uo to 
Figure 8^28 and clieek preamplifier, then proceed, 



n. POWER AMPLIEIEIl A3 



A. STEP (JENERATOU 



1. Check waveform at Stripline TP L, using spectrum 
onalyzeraml 10:1 osclllcscope probe. (See display A.) 

If woveform Is correct or missing, check power ampIP 
ficr A3. If step generator circuit is not operating, wave- 
form will be similar to display B. If trouble Is In solder 
connection between power amplifier and slrlpllne, 
probe contact moy cause creuit to operate. Resotder 
connection. 

2. Check resistance from stripline assembly TPl to 
ground. Resistance should be 20 ohms. If resistance is 
opproximntely 8 ohms, stripllne capacitor Cl Is probably 
shorted. If resistance is infinite, tigbten nylon screw 
shown in Flour* 5-4, Item 2. 

3. If unable to obtain correct waveform, and resis- 
tance from TPl to ground Is 20 ohms, replace step 
generator CR I . 

iiisPLAV A, titim‘i,iNn‘i‘i,f;i‘i;i‘ 

ilENEPVroil OPERATINU NOIlSlALl.V 




cottitEcr 
WAVEEOIIM 
OR NO wave- 
form A’l' 
STRIPUNE TPl 



1, Check waveform ul A3TPD, using sampling oscillo- 
scone with lOUtl probe iiml blucklng capacitor, or spectrum 
unalyr-er mid lOtl prolie, (SEE DISPLAy,) If waveform Is 
Incorrect, Iroublesliool VTO assembly A7 with procedure 
of Elgurc8-3l. 

2. Check wjiveform lit A3TP7, (See Dli lay, | If wmve- 
forp' Is Incorrect, Iro'ibU’sImot A3QI circu , 

3, I'lieck lie vollngt at A3TP7. R voRngc Is Incorrect, 
iidjust ASRI4 to obtain riirrcci -Dllage, If nd)uslmcnt of 
A0R14 Is necessary, sllgnme*-, procedure In Poragroph 
5-20 must be performed oflei troubleshooting the circuit, 
circuit, 

4. Check dc volingr ul A3TP3 ami A3TPS, If de voltage 
Is not flO'' of the correct v;due, troubleshoot associated 
circuit, 

D. Check dc voPagi nl A3TPI, A3TP2, A3TP4 a(idA3TP5, 
If dc voltage Is iiui tin' Ilf the correct value, troubleshoot 
associated ef rmill, 



«4l’A-A3TP7 AND A3TPa 



1 


lniiiiii 






Normol frequency spectrum 
shows high-urder harmonics 
present, 

btsPLAVb,S'miPLmB TPl, STEP 
OENERATOR NOT OPERATING 



» 


iwi ^ 


1 



Frequency spectrum of 
abnormal pulse lacks high 
order burnionlcs. 



c; STiill'UKE 

NOTE 

Before troubleshooting stripllne, try to clear 
Iroulile by Ugiitenlng all screws on slripline top 
cover and on the two mixer coax clamps, 



CAUTION 

Do not move mixer coax center romJuctor when 
probing slrlpllne or conductor tuny break, 

Remove mixer coax clamp (Figure 0-5, Rem 0) on 
mntfunciloning cbaimet and check waveform at stripllne 
TP2 or TP3. (Bee display) 

n, R waveform is correct, Irouble is In either the sattiplcr 
or Uie preamplifier of defective channel, Proceed tc 
step D, 

b. If waveform Is Incorrect, trcuhle is tn stripllne or 
sampler, A short In die sampler drive coax may glvv 
the same indication ns n short it the end of the strip- 
line, Check sampler drive coax, step D-8. 

STRIPUNE TP2 AND Tl'3 STEP 
OENFRATOR OPERATINO NORMALLV 



CORRECT 
W'AVEFTIRM 
AT BTRIPLINE 
TP2 AND TP3 




Freque,icy spectrum allows 
hlgb-order Imrmonlcs present, 



D.8AMPLEH Al AND A2 

1, Check for open RP Input connector or 60 olim load as follows. Resistance 
from APC-7 Inner conductor to outer conductor should be 60 ohms oiiins, If 
not, replace sampler. 

2, Remove Input signal and connect spectrum onalyKcr (with no divider probe) 
tu 84 1 1 A APC-7 IIP Input connector. If any unbalance exists due to abnormal 
blosing or defective diodes, the drive signals from the step generator will not 
cancel In the sampler cavity and it signol will he present oi the input connecior. 
The signal amplitude will depend upon liie amount of unbalance, (Bee dliploy 

A ami B.) 

3, Adjust A4R3 nr A5R3,ns aplirojirlnle, for harmonics at some amplltuile 
(DIsploy A). If a maximum Is ohtaiiicd, the sampler diodes and the bias supply 
In A4 or Ao are working normally. Proceed to Btop 6, If a maximum cannot ho 
obtained, trouble Is either shorted or open sampler diodes, or defective bias 
aupjily In A4 or A5, Proceed to Klop 4, 

4, Check bias supply with dc Vollmotcr os fallows, Bet A4R3 or A6RB, as 
opprenrfate, to midpusitlon, and set A4R6 or A6R6 moximum counterdock' 
wise, Remove both cllp-oit leads from the sampler. Measure dc Voltage at olid 
of each lead, If the voltages are approximately equal In magnitude and npposite 
In polarity, the bios network Is operating properly, and the sampler is faulty. 
Replace sampler. 

5, To check fur open drive coox. measure reslstnnic from Blrlptlno TP2 ir 
7'P3 to ground, Be sure center conductor of drive coax is making contact 
with stripllne when taking restslaiice measurement, Resistance should be 
zero ohms, If resirtance Is about 40 ohms, the drive coox Is open, Replocc 
sampler, 

0, To check for ohorUd drive coax, disconnect all four clip’on leads to 
sampler diodes. Connect spcclruin analyzer to the APC-7 IlF input connectors 
one at 0 time. Normal Indication Is a low amplitude signal. If the signal ot the 
suspected sampler is much lower in amplitude than the other signal, the drive 
coax Is probably shorted. The short could be Inside the somptcr or ot the ground 
plane Of the stripllne, Ocntly move the drive coax center conductor to relocate 
Its position in the hole through the slrlpllne. If moving the drive coax does not 
remove the short, remove the endnieclion of slrlpllne and cxomlne the strip* 
line ond drive coax visually, Reinstoll the cnd'scclion of stripllne and recheck 
for short. If the Indication Is still the same (short still present), replocc the 
sampler. 



DISPLAY A. 8. ,1A APC-7 RF INPUT 
CON iCTOIl SAMPLING DIODE 
CONDUCTION BALANCED. 




Tupr. ii uR liiu-inunlcs close to same om- 
idltmlc when A4R3 or ABR3 adjusted 
eorreclly. 



DISPLAY B. 84 U A APC-7 RF INPUT 
CONNECTOR SAMPLING DIODE 
CONDUemON UNBALANCED, 




A4R3 or A5R3 not adjusted corrccRy or 
suimitcr diode shorted nr o|xn> Odu'ltum 
her fiarmonlcB high in aintilRude and even* 
number hormonicB low hi omptUudi.V All 
should be the same. 



ngure / !A-A /, A2, AS, and StripUne Troubleshooting 
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MIIAPOWBn AMPUIPIBR A3. BTmPMNB.AND SAMPLERS At AND A3 
ALTBRNATB PftOOlDUtlB USING COMMON TEST EQUIPMENT 



ir n ipectmin nnnlyxar ii nul AV«lliil)|a, uie IRli pro' 
c«(iuin> ninl lUndnnl Uit eijuipinaitl. Tliii procedure 
ilo«i not chock oporstlop of all circulii, 



If only ono orcamplincr ouipui |h lncom<cl. clicch 
U)D proutnplincr In llic ttcfccllvt* clmimd first iin 
InsIruettTd In Figure B>3H, before performing IIiIb 
procedure, 

A, STEF QENEIUTOU 

1, Check roBiBinnee from Blrlpllne TP I lo ground, Ht>» 
nlBlnnce should Iw 20 ohniB, If retiiHlance In npproxtimilely 
U ohinB, Blrlpllne cupticllor Cl In proUthly Bhorted, If re* 
Bt'danco Ib Infinite, ilghlen nylon screw Hhowii In Figure 
|)>B , Item 2, 

2, If trouble Is In solder connecltun Iwlween power nm* 
pllfler nnd Blrlpllne, prolw coniucl mny cuubo ctrculi lo 
momcnliuTly connect, giving correct Indlcnllon, IlcBolder 
connection, 



D, POWEIl AMPLIFIER A3 

1, Check dc voltage at A1TP7, If Incorrect, iidjUBl 
AORH lo obtain correct voltage, 

NOTE 

If AOllH Ii nd)u(Ud, perform pdjuilment procedure 
In Poragroph 5>20. 

2, Check dc vollagc at A3TP3 and A3TP0, If dc volinge 
Is not itoT> of the correct value iroubleNltuol nBBuclnled 
circuit, 

3, Chock dc vollagc al A3TPI, A3TP2, A3TP-I, and 
A3TPB, If dc voltage Ib not tlO'^ of Ihe correct value, 
troubloBhool nBBocIntcd circuit, 



D, 8AMPLEIIS Al AND A2 

1, With power off, check for open circuit at IIP Input 
connector or B0*ohin load, IteBlNlnncc from APC*7 
connector Inner conduclo,' lo outer conductor ahould be 
60 ohms r 6 ohms. If not, replace sampler, 

2, Connect Q4I lA lo 6410)1 and apply power, AiljUBl 
113 (DfAS CENTEItlNO AD.IUBT) lo approximately mid* 
position. 

3, Adjust 116 (niAS AD.IUBT) fully counterclockwluc lo 
bins off sampler, 

4, itemove l)clh cllp*un leads from Ihe sampler. Mean* 
ure dc voltage at Ihe vtul of each lead. If the volluges are 
approximately equal In magnitude and opposite In polarity, 
the bias network Is opernllng properly, 

6, To check for a stmrted sampler diode, attach dc 
voltmeter probe to the end of the cllp*on lend, note the 
magnitude of voltage and make conlncl with the sampler 
terminal. If Ihe voliuge deereases more limn lOT, diode 
Is shorted, Iteplnce samplet , 

6, To check for open dlo<le, connect both cllp*on leads 
lo sam.'^ler, Trurn 115 fully clockwise. Connect osclUoscope 
to either AI2TP4 or AMTP4 {whichever channel Is being 
tested), Disconnect one sampler clln*on lead at a time, If 
the good diode Is dlscuimcctcd and Inc other diode Is open, 
no signal will be preneiit on Ihe osctllosccpe. If Ihe oilier 
diode is good. Ihe rsctlloscope ntmdllude will be nt least 
BCE of the origiiml ampiltude with uoth leads connecteo, 

CAUTION 

Do noi move mixer . aax center conductor when 
connecllng prohe to strlpllne, Conductor may 
break, 

7, ^^lrn off power, Measure resistance from strlpllne 
TP2 or TPS lo ground, lie sure center conductor of drive 
coax Is maKlng contact with strlpllne wheb taking resistance 
measurements, Itestslaiice should be aero, If resistance Is 
40 ohms, the drive coax Is open. Replace sampler. 



C, STRIPLINE 

I, Try lo correct trouble by lightening nil screws on 
slrlptlnc lop cover and on the two mixer coax clamps. 



I'imrv S'25, AV / /, t vl /, A2, AJ und Sittfdlfic TraubhsIwtHlitH Comirfft Tvsf AV/i/^/ibfcvif 
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Service 



Model 84I0B/841IA 



0411 A STRIPLINE, SAMPLERS Al AND A2, AND POWER AMPLIFIER A3, 

CIRCUIT DESCRIPTION 



STRIPLINE AND SAMPLERS 



Sampler diodes AlCRI, AICR2, A2CRI, and 
A2CR2 arc revcrsc*blascd by a tic voltage from 
prcampliricrs A4 and A5. A harmonlc*rich local 
osclllotor signal from step generator CRl Is ap* 
piled to the diode mixers in ilic sampler, Har* 
monies of the local oscillator mix with the RF In* 
put signal, producing an IF signal ul A4 and A5, 
When the system is phasc*lockcd, a harmonic of 
the local osclllotor (VTO) Is 20,278 MHx above llic 
RF input signal, giving a dirrcrcnce IF of 20,278 
MMz, 

POWER AMPLIFIER 

The local oscillator signal from the VTO (62 to 154 
MHz) Is applied to powc amplifier A3Q1— A3Q7, 
This high amplitude signol from the power 
amplifier is applied across step generator CRl, 
During the r,i5lllve-Bolng half cycle of the signal. 



Mcp-rccovcry diode CRl conducts. As the signal 
t tarts in the negative direction, CRl continues to 
conduct because of the stored charge In the diode, 
When the stored chorge Is depleted, conduction 
through the diode abruptly ceases, producing a 
fast-rlsc'ilmc pulse at Cl, This pulse, rich In hor* 
inonic content, Is applied to the sampling diodes in 
Al ond A2, 



DRIVER 

The bosc bias of A3QI Is adjusted by DIAS AD- 
JUST potentiometer A6R14, This odjustmciu sets 
the dc voltage oi A3QI collector, which forward- 
biases the bases of A3Q2 and A3Q5* Forward bias 
at A3Q2 and A3Q5 determines the operating point 
and, thus, the gain of the ampliricrs. This controls 
the pcak*io-pcak amplitude of the signal oppllcd 
to the step generator and thus, controls the 
amplitude of the signal applied to humplers Al and 
A2. 



l 

I 
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Model 84I0U/84IIA 



Service 




LEFT SIDE VIEW 




RIGHT SIDE VIEW 



rigure S>UlA-AJ}*um Location 



-*80 SliaMHr IF 5WN*t to FitFERENCe CHARSEE FKEAMP 

W7\. E 



A5 PO»EB AMPUrtElt ASBEMBLt I0S4I'.*600M 




Vp 4 I 

CT^ I * (~cT) ^ ir 

1 Usrz=^fc=7^ ' DC BIAS 



StORAt to test CHARKl fkeamp 
rnOM TEST CKAhREL PREAMP 



L 



I IP StONALTO TEST ChANNEL PREAMP 

■•—•DC BIAS riWM TEST CHARREU PWAMP 2 



nEPEREhCE DESlgRATIOnS 



NO 

PREFIX 


A3 

ASSY 


AS 

ASSY 


Al 

ASSY 


A2 

ASSY 


Cl, 2, 9 


C2'I0 


RlA.IS 


cm , 2 


CRI, 2 


CRI 


U 




Rl-3 


flt-5 


LI, 2 


Ol-F 




JI,J2 


JI,J2 


PI -A 


Rl-9 








III >3 


li-ae 








23.4 











UMASSICttED ttCI 



2. USE SAMPLINO OBCILEOSCOPE WITH IC:I DIVIDER TO VIEW WAVEFORMS 
AT StRiPUNE TPI-tPS; USE ICO I DIVIDER AND ISOIATION CAPACITOR 
At A5TPT AND ASTPO 

S. VOLTAOE AT ASTPT IS ADJUSTED AT THE EACTORT FOR BEST SAMPtE 
EFFICIENCY. DO NOT ADJUST OURINO ROUTINE ALIQNMENT. 

4. The jetttngs tor the toodrutn anatyier aret 
Resolution Bandw'itth " 3 MKe 



ReTerence Uvet 
Input Attenuation 
Amplitude Scale 
Swepp Itme/Dlv 
Frequency 
FrojUincySpan 



lOdBm 

•lOdB 

> lOdB/DIv 
'Auto 

> IjXnCKr 
^ZOOMIb/DIV 



a? 



aTp 

9 



I 



SSop 

-aov 



I 

J 



B411-A1,AS, 
A3, AND 
STRIPLINE 

ALSO P/a AB 



F/gnrc S-2Z 8-I1 lA-AI, A2, A3^ and Sirfidlne Schematic Diagram 
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B41 1A PREAMPLIFIER A4 AND AD 
TROUBLESHOOTINO 



PRELIMINARY 

CHECK 

Check output ol twill pro* 
amplincCBBtMnA.AnP3 
and MUA>A6TP3 usinit 
Btandard IcbI setup des* 
crihed In Fliturc 8*12, If 
both outputB arc Incorrect, 
trouble Is In the common 
stripUne, step generator, 
or drive to the step Bcner- 
ator> Oo to Flipire B>24, It 
output Is Incorrect from 
only one of the prcamplt- 
llcrB, the trouble In In the 
associated strip line, 
sampler, or preamplifier. 
Check the preamplifier as 
follows. 



TEST PREAMP 
L A5 DEFECTIVE 



REFERENCE 
PREAMP A4 
DEFECTIVE 



Connect Z0.27B Mile signal 
source lo the B4 11 A TEST 
channel APC-7 Input con- 
nector, Connect dual trace 
oscllloscppc to ASTPt and 
A6TP3, Adjust oulputfrom 
signal source for a signal 
amptilude at A5TP1 of I 
division on the oscilloscope 
set lo the most sensitive 
range, (Do not exceed 
BO mW RF damage level at 
APC-7 connectors,) De- 
termine voltage gik'n 
through preamplifier. 

Gain should be 2 or 
greater, 



Preamplifier gain checks 
OK, Check etrlpllne and 
tfampler A2 (Figure 8>2S), 



Connect 20, 27B MHz sig- 
nal source to the 041 lA 
REFERENCE channel 
APC-7 Input connector. 

Connect dual trace oscR- 
loBCope lo A4TP3 ond to 
the iKise of A4Q3, Adjust 
output ol slgttal source for 
a signal amplitude at lusc 
of A4Q3 of 1 division on 
the uficilloBCope set lo 
most senslttvc range, 

(Do not exceed 50 mW RF 
damage level at APC-7 
connectors,) Determine 
voltage gain from base 
of A4Q3 lo A4TP3. DIs- 
connect 0BcUtoB>'ope from 
A4TP3 and connect It to 
A4TP1, Adjust signal 
source output for a signal 
amplitude of 1 dlvie'on on 
oscilloscope, (Do not c.'*- 
ceed BO mW RF damage 
level at APC-7 conn' :lor,) 
Determine voltage r dn 
through A4 by mull .plying 
together Ihe gain Ihc 
two sections Licasurr 
Gain should oc 26 nr 
greater, 

I GAIN OF A4 OK 

A4 preamplifier gain OK, 

Check siripllne and 
sampler Al (Figure B-26). 



GAIN OF AB 
LESS THAN 2 



Adjust A6R20 fully clock- 
wise (maximum gain). 

If preampllllei gain 
Is sHll low, check gain 
through each sluge to |sti- 
lalo Irouhle, 



GAIN OF A4 
LESS THAN 2B 



Clunge )|ie value of A4H21 
to 7B ohms (maximum 
gain). If preamptHler gain 
Is slill low, check gain 
through each stage to Iso- 
late trouble. 



Figure ii'fllA-A'f and /IJ Troubteshoodug 



Service 



Model 841 OB/8411 A 



8411 A PREAMPLIFIERS A4 AND AF 



A4 SAMPLING DIODE BIAS SUPPLY 

The .sompllng'dlodc bins supply produces a small 
podtitvc and a small negative dc voltage to reverse- 
bias the sampling diodes In Al. Dias centering ad- 
just A4R3 and bias level adjust A4R5 allow bias 
voltoge adjustment or the diodes In sampler A 1 for 
best sampling efficiency. This produces two equal- 
amplitude signals at the Input of A4 that arc added 
and applied to the bandpass filter A4L2, A4L3, 
A4L5, A4C5 and A.4C6 at the input of the refer- 
ence-channel preamplifier. Circuit copacitance due 
to the sampler and stray capacitance is shown 
across A4L2> forming a resonant circuit at 20.278 
MHz, 

BANDPASS FILTER 

The bandpass filter has a bandwidth of 20 MHz in 
order to pass the required frequency range when 
the phase-lock loop is searching for a lock frequen- 
cy. However, It still prevents unwanted signals 
from being passed on to the 84I0B Network 
Analyzer, 

A4 26 dB AMPLIFIER 

The reference IF amplifier cmplifics the 20,278 
MHz signal by 28 dB, Gain through A4Q3, A4Q4, 
and A4Q5 Is adjusted by the selection of the value 
of A4R2I, The approximate gain through the 
three-transistor section is the ratio of A4R22 divid- 
ed by A4R21, The gain of A4QI and Q2 is ad- 
justed by the selection of the value of A4RI4, 



A6 SAMPLING BIAS SUPPLY 

The sampling-diode bias supply produces a small 
ositivc and a small negative dc voltoge to rc.versc- 
las the sampling diodes in A2, Dias centering ad- 
just A5R3 and bias level adjust A5R5 allow bias 
voltage adjustment of the diodes in sampler A2 for 
best sampling efficiency, This produces two equal- 
amplitude signals at the input of A5 that arc added 
and applf i to the bandpass filter at the input of 
the test-channel preompllficr. 

Variable capacitor A5C13 Is used to balance the 
test and reference channels for best isolation. 



A6 BANDPASS FILTER 

The bandpass filter composed of A5L1 and A5R7 
also hos the sampler and stray-capacitance shown 
In dotted lines. This copacity together with AfLl 
resonate*, at 20.278 MHz, This passes the If fre- 
quency and rejects unwanted signals from the test 
channel. 



AS 6 dB AMPLIFIER 

The 6-dB tcst-chonncl preompllficr has only 10 
MHz bandwidth compared to 20 MHz in the 
reference channel. This gives a higher slgnal-to- 
nolse ratio for the small levels passed by the test 
channel preompllficr. The gain of the amplifier 
can be adjusted by A5R20 and A5R2I , 
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Figure S'29. S4}iA-A4 and A 5 Parts Location 











Service 



Model 84103/8411 A 



M11A BHAPINO AMPLIFIER AO AND B411A VOLTAOE TUNED OSCILLATOR A7 TROUBLESHOOTINQ 




841 1A SHAPING AMPLIFIER A6 AND VTO A7, CIRCUIT DESCRIPTION 



VARIABLE GAIN AMPLIFIER 



VOLTAGE-TUNED OSCILLATOR 



Variable gain amplifier A6QI converts the error- 
voltage range produced by the 8410B phase-lock 
section to the range required to tune the VTO in 
the range of 65 to 155 MHz. 

GAIN SHAPING NETWORK 

The network composed of A6R1 through A6R8 
and A6CRI through A6CR4 In the emitter circuit 
of A6QI, shapes the output voltoge characteristics 
so that the VTO tunes linear with changing Input 
voltage to A6. This allows the voltage-tuned- 
oscillator frequency to trock with the RF input 
signal at the 8411 A, obtaining the most stable 
phase-lock during swept-frequency operation. 
A6R6 affects the high-frequency section^ A6R7 af- 
fects the mid-frequency section, and A6R8 affects 
the low-frequency section. A6CR8 sets the upper 
VTO frequency limit by clamping the maximum 
negative tuning voltage to the voltage set at 
A6RI6. 



The vollttgc-tuncd oscillator (VTO), A7QI and 
A7Q2 Is a free-running multivibrator with a fre- 
quency range of 65 to 155 MHz. The frequency of 
the multi-vibrator is controlled by voltage-variable 
capacitive diodes, A7CRI and A7CR2. DC control 
voltage from collector of A6QI is applied to the 
junction of A7CRI and A7CR2, providing voltage 
control of the oscillator frequency. Increasing the 
reverse bias applied to A7CR1 and A7CR2 reduces 
the capacitance of the diodes, thus Increasing the 
frequency of the multivibrator. 

With an input control voltage of approximately 
+6.5 Vdc from the collector of A6Q1, A7R5 Is ad- 
justed for an osclllotor frequency of 65 MHz, 
A7R3 is adjusted to clamp the upper-voltage limit 
of the control-voltage line to a voltage (approx- 
imately +6.5 Vdc) that limits the lowest frequency 
of the VTO to 62 tfc I MHz. The upper-frequency 
VTO limit of 154 +1 MHz is controlled through 
clamping diode A6CR8 and A6RI6. 



Figure* 8’SI. S4U A-A 6 and A 7 Troubleshooting 
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SERIAL PREFIKt IBOBA OATEt MARCH 1978 

NOTES 

I. SEE FIGURE 6-12 FDR GENERAL notes 
AND MEASUREMENT CONDITIONS. 

B, VIEW WAVEFORMS WITH SAMPLING OSCILLOSCOPE, 
lOOII DIVIDER, AND ISOLATION CAPACITOR. 

3 FOR USE WITH AUTOMATIC NETWORK ANALYZER ONLY 

A The settings hr th6 spectrum anilyzersrci 
Resolulion Bandwidtn - 3 MKe 

Reference level > lOdSm 

Input Attenuation - lOdB 

Amplllude Scale - lOdB/DIv 

Sweep Rme/DIv - Auto 

^ TO POWER amplifier FTBjuency - LOOOCHz 

ASSEMBLY A3 Frojuency Span -ZOOMlii/Olv 



reference OESICNATIONS 



NO 

PREFIX 


A6 

ASSY 


AT 

ASSY 


C9,I0 


Cl-B 


CI'IB 




CRI-S 


CRI>3,B,< 


Wl 


LI 


01-4 


WIPI 


01 


Ri-ia 


It, 2 


RI-I^I6 


ZI-7 


A7CR4 NOT ASSICNEO 




3 



p/a B411A**A6 
B411A-A7 



I'ifilire S-J2. S’fl IA-A6 ami A 7 Pans Location 



Figure S'SS. 84 1 hUA6 and A 7 Schematic Diagram 
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Service 



Model 84 1 OB/8‘1 II A 



H4I0I) TPST AND IIEPERCNCU AOC AMPUPIPIIS All AND AM TUOUIII.PMlOOTINci 



8410B TEST AND REFERENCE AQC AMPLIFIERS A12 AND A14, 
CIRCUIT DESCRIPTION 




REFERENCE CHANNEL 20.278 MHz IF 
AMPLIFIER 

The two series diodes, A14CR5 and A14CR6, act 
tts a variable resistance between A14C17 and 
ground by-puss AI4C20. Effective resistance 
through the diodes Is changed by changing the dc 
current through the diodes. This Is controlled by 
the AGC signol, which !s applied at the base of 
A14Q7. A positive AOC signal at A14Q7 base 
causes A14Q7 to conduct, forward biasing diodes 
A14CR5 and A14CR6. This gives minimum Im- 
pedance through the series resonant bandpass cir- 
cuit, AI4C17 and A14L2 to ground, and therefore 
produces maximum gain through feedback pair 
y^I4Q5_/\j4Q6. Minimum goln through 
A14Q5— A14Q6 Is produced by a zero-volt AGC 
signal. 

A14Q5 and /\14Q6 compose a feedback-pair 
amplifier. A14R23 provides fixed feedback bet- 
ween transistors. Gain of the A14Q5— A14Q6 
stogc Is controlled by an RF bandpass circuit from 
the emitter of AI4Q6 through CR5 and CR6 to 
ground, The bandpass circuit Is formed by A14L2, 
AI4C17, A14CR5, A14CR6 and A14C20 con- 
nected In series and is resonant at about 20,278 
MHz. 

REFERENCE CHANNEL 2ND MIXER 

Differential amplifier A14QI— A14Q2 produces 
two equal amplitude, 20-MHz signals of opposite 



polarity at the collector of each transistor. These 
signals are coupled through AI4C4 and A14C5 to 
the diode mixer. 

AI4CRI— A14CR4 Is a balanced mixer. The 20- 
MHz signal from differential amplifier A14Q1 and 
AI4Q2 mixes with the 20,278-MHz reference- 
channel signal. The output signal at the junction of 
A14CR3 and A14CR4 Is the sum and difference of 
the two mixing signals as well as the two original 
signals, A14C6 bypasses the higher frequency 
signals allowing the 278 KHz difference signal to 
pass to the phase vernier circuit In A16, 



Emitter follower A14Q3 Is a buffer stage between 
bandpass filter A14C10— A14L1 and diode mixer 
A14CRI— A14CR4, Bandpass filler A14C10— 
AI4LI has a resonant frequency of about 20,278 
MHz, Capacitor A14C10 has the distributed 
capacitance of the cable to A15 across It, forming 
a lump capacitance of about 50 pF, 



A12 TEST AQC AMPLIFIER 

A12 Is Identical to A14 except for the 20,278-MHz 
bandpass filter. A14 has an AGC output coaxial 
cable connected across the parallel resonant circuit 
(A14C10 and AI4LI), providing about 18 pF In 
paralld with A14CI0. A12 has no output cable at- 
tached, therefore A12C10 Is 51 pF. 



Figure 8~34, 84lOU‘M2auil A 14 Troubleshooting 
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H-IIOB REFERENCE 278 KHZ AMPLiriEll AI6, TROUDLIISHOOTINO 




Figure 8-37. S4J0B-A16 Troubleshooting 
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8410B REFERENCE 278 kHz AMPLIFIER A16, CIRCUIT DESCRIPTION 



AMPLIFIER/PHASE SHIFTER 

A16QI forms an emitter follower with unity gain 
through the stage. 

AI6Q2and AI6C2 form a variable phase-shift cir- 
cuit. Phase shift from the stage input to output is 
obtained by adding vcctorlly signals passing 
through AI6C2 and through AI6Q2. Phase shift 
and amplitude of the signal vector through A16C2 
remains constant, while the amplitude of the signal 
vector through AI6Q2 Is variable and is controlled 
by the setting of PHASE VERNIER control R2. 
With R2 set at maximum resistance, phase shift Is 
about +10 degrees. With R2 set ot minimum 
resistance, phase shift is about +110 degrees 
through the stage. 



AI6Q3 and AI6Q4 form a feedback-pair 
amplifier. The gain is approximately equal to the 
value of AI6R13 divided by AI6RI2. The value of 
A16RI3 is selected so that 200 mV peak to peak at 
AI6TP1 produces 2.0V +0.3V peak to peak at 
AI6TP3. 



BANDPASS FILTER 

AI6C8, AI6C9, A16C10, and A16LI form a 
parallel-resonant circuit at 278 kHz. The value of 
A16CI0 is selected so that the center of resonance 
occurs at 278 kHz. The bandwidth of the filter is 
20 kHz. 
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Model 84 1 OB/84 II A 



8410B 20 MHz OSCILLATOR A13, CIRCUIT DESCRIPTION 



K4I0D 20.MHZOSCILLATOI^ AI3 TKOUIlLnSMOOT(NO 




20 MHz OSCILLATOR AND 20 dB AMPLIFIER 

AI3Q3 and AISYI form a 20-MHz crysiol 
oscillnior circuit. Tlic feedback loop Is formed by 
AI3C7» AI3C8, and A6YI, AI3C7 allows odjust- 
mem of tbc oscillator frequency so that the dlf> 
fcrcncc frequency between the 20.278-MHz 
oscillator ond this 20-MHz oscillator Is 278 kHz. 

AI3CI2» AI3CRI» ond AI3CR2, together with the 
associated resistor-capacitor network* form a 
negative feedback circuit which maintains a 
constant-amplitude oscillator signal to tlic second 
mixer, Fccdbock signals from AI3C12 arc detected 
by AI3CRI ond AI3CR2 ond develop a dc signal 
across AI3R3. This changes the dc bias at AI3Q3 



base* depending on feedback amplitude. The 
signal at AI3TP3 stabilizes with constant output at 
about 1. 8 to 2.8 volts pcak-to-peak. 



BUFFER 

AI3QI and AI3Q2 compose a fccdback-poir 
amplifier, The approximate gain of the circuit is 
determined by the ratio of AI3R25 divided by 
AI3R23. 

AI3C2I and AI3L2 form a parallel-resonant cir- 
cuit at 20 MHz. This acts as a bandpass circuit for 
the 20-MHz oscillator signal, but rejects har- 
monics of the oscillator signal. 



Fifiun* AWa S-ilOIFAU rnntbteshooUtis 
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8410B AGO AMPLIFIER A15, CIRCUIT DESCRIPTION 



H>non ACC ami'UH-iuk AI5 TKounmsHooTiNo 




20 dB AMPLIFIER 

A15QI and A15Q2 comprise a feedback-pair 
ampliricr. The approximate goln of the stage Is the 
value of A15R5 divided by A15R4. A15Q3 Is an 
emitter follower, providing (I) Isolation between 
A15Q2 and peak detector A! SCR I, and (2) low- 
impedance output to the peak detector circuit. 

PEAK DETECTOR 

AI5CR1 and A15CR2 comprise a peak detector. 
A I SCR I passes the negative portion of the signal 
from A1SQ3 to AISQ4, The peak negative signal 
applied to the base of AI5Q4 is limited to -0,6 
VdcbyAl5CR2. 

69 dB DC AMPLIFIER 

AISQ4A and A1SQ4B comprise a differential 
amplifier. Output at the collector of AISQ4A is 
determined by the difference between the Input 
voltages lU the buses of AI5Q4A and AI5Q4B. 
AOC signals from the differential amplifier pass 
through amplifier AISQ6 and emitter follower 
AISQ7 to the AGC controlled circuits, AI2 and 



AI4 The amplifier Is stabilized by the feedback 
circuit formed by AI5R24, AISR25, and A15C12. 
1 lie feedback signal Is applied to the base of A 15- 
Q4B, holding the goln of the amplifier constant. 
A15R2I Is selected ot obtain the desired gain 
through amplifiers A12 and AI4. The volue is 
selected so that 100 mV pcak-to-pcak input at 
A14TP4 In the Reference AGC Amplifier pro- 
duces an output at A14TPI of 190 to 250 mV peak 
to peak. 



AGC MONITOR 

AI5Q8 forms a current amplifier for the REF 
CHANNEL LEVEL meter, Ml. Changes In base 
bias applied to AI5Q8 control current through the 
0—1 mA meter, Ml. An Input of about +750 
mVdc at A15TP4 produces a meter Indication at 
M I at the upper limit of the OPERATE range. An 
input of about +8 Vdc produces near zero meter 
indication. 

A15C16 and A15L1 form a filter circuit between 
the TEST and REFERENCE automatic gain con- 
trol circuits. 



Figure S-4 3. S-flOli-AIS Troubleshooting 
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Figure S>^5. 84101FA / J Schematic Diagram 
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Service ModeI84101}/H4llA 



Q410B TEST CHANNEL SECOND IF AMPLIFIER A2, A3, AND A11, CIRCUIT DESCRIPTION 



10 dB AMPLIFIER 

Tlie gain of AlIQI Is determined opproxinmtely 
by tlic value of AIIIU divided by AIIR4, The 
value of A! IR4 is selected so ilmi a 200 mV peak* 
lo*pcak signal at Al ITPI will produce a 10 V ±\V 
peak4o*peak signal at Al ITP3, 

BANDPASS FILTER 

A 1 1C4, A 1 1C6, and Al I LI form a parallel- reso- 
nant 278-kHz circuit, The value of AIICI4 is 
selected to tunc the center Irequency of the circuit 
to 278 kHz, 

FEEDBACK PAIR AMPLIFIER 

FET AI1Q5 and A1IQ6 form a feedback pair 
ampliner. The feedback path Is from collector of 
Al IQ6 through K23, H24, and CI7 to ground, The 
gain catt be determined approximately by the for- 
mulut 

AIIR28 YAIIK23 4- AMR24 \ 
AIIR27 + AI1R28A AI1R24 J 



FEEDBACK PAIR AMPLIFIER 

AII03 and AIIQ4 form a feedback-pair ampli- 
fier, The gain is approximately etpial to the value 
ofAl I RI4 plus Al I RI3 divided byAIIR13, 



AMPLITUDE TEST CHANNEL GAIN 

AMPLITUDE TEST CHANNEL GAIN controls 
A2SI and A3SI provide 0 to 09 dU of attenuation 
tothc278-kHzslgnal in l-dR steps. 



A2SI is a 0- to 9'dU attenuator consisting of five 
pi-type attenuator pads; one l-dD, two 2>dD, and 
two 4-dB circuits. Switching combinations of these 
pads in series with the signal provide an attenua- 
tion range of 0 to 9 dB in 1-dB steps. 



A3SI Is a 0-to 60-dB attenuator consisting of six 
pl-typc attenuator pads; three 10-dB and three 20- | 

dB circuits, Switching combinations of these pads 
in scries with the signal provides a range of 0 to 
OOdBln 10-dB steps. 



8-^18 










Model 84I0H/84DA 






An 




•FACTORY SELECTED VAIUE, 
PART MAY DE OMITTED. 



All AMPUTUOC ATTENUAtOn AMaiOEn AseEMHt-Y (OttAIO-ROOESI 




Ffaure AW 7. / / Forts Loco (ton 




AS ASSEMHUr 












tOdD PAD 

1 


lOdP PAD 


lOdD PAD 


eOdQ PAD 


AOdB PAD 


EOdll PAD 
















iln 



Scrvia* 



Motlcl 84I0U/84DA 



84 IO(J -20.278 MM?' II- AMPUI'IGH A4TKOUnLI<SMOC)TINC] 



0410B 20.270 MHz IF AMPLIFIER A4, CIRCUIT DESCRIPTION 




20 dB AMPLIFIER 



A4Q.\ lhmti|ih A40fi compose two rcedbtick'piilr 
iiinplillors. riie approxiimue gtiln of the A403— 
A4Q.I piiii is tieiermiiied by the ratio ol’ A4R16 
divided by A4IU5. riie appro, xlitmte gain of the 
A‘I05— A>I06 pair Is determined by the ratio of 
A-IIM divided l)yA4K3, 



26 dB LIMITER 



A4QI and A4Q2 comprise a dirrcrcmiul ampliner 
that acts as a limiter to high-signal level inputs. 
With a 20.278- MHz Input sine-wave signal in the 
range of I to 10 volts peak to peak, the output 
sipiurewave signal will be about 2 volts peak to 
peak. 



I 



h'(}iun> .V-/9. .SV/d//-,44 TrouhlosItonUnH 
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0410B PHASE DETECTOR AS, CIRCUIT DESCRIPTION 



CtJimuKi DVM Id Imwo »f 
ADQI2, InillL'iiiloii tihmilil 
l)L> Koh) i2R mVilt’, 



TroDlilu In IiijiIiiind 
tlulBclDi' U> 
iIIuiIdn AACIIB Oii'uiikI) 
ABCIII) NN tiucuNNiii')/ Id 
U ildiiL'D l)rl*ttt»i 



CDimoel DVM Id ABTIM, 
liullcnlluD nIiduIiI tiu rurD 
iSO mVilc> 



Coiiiieel DVM Id ABTI»3, 
IndlL'ailmt hIiuuIiI hu ruro 
*B0 mVde. 



TrDulilu In III A5QI circuit, 
|( vnllnuD In Nllithlly duI uf 
|g|Di*dncD, |iurfDi-in 
aillUNtmuiil prucL'itui'D Id 
ndIdcI new Vdluc fg|’ ABUS, 



TrDUblu In III ARQ3 circuit 
It vulliiuD In Hlliilitly out ut 
iDlomtco, portDrm 
ntiluHlniDiU prDcuihirD Id 
ND lud new value tur ABIIOi 



a4IOU>A5m,tl 04l0ti>Aa 
ctmek OK. 



BANDPASS PIUER 

A bmulpiisii lllicr conslstlug oT A5C2, A5C3, 
A5I.2, mid A5L3 rctionmci) ni 20.27B MH/, with ii 
btiiidvvldihornbout 10 MHz, 

PHASE DETECTOR DRIVER 

The 20,278»MH;. iilgntil Croni the rereroiicc 
oscllliiiar (A6) Is iipplkd to the bnsc of A5Q4. 
ikcipjsc or the hlBlwimplltiidc Input signiil, the 
dirfcrciitltil nmnliner, A5Q>I—A5Q5, nets ns n 
limiter to the liipiit sine wnve, producing two 
stiunrC'Wnvc outputs, I BO degrees npnrt. The two 
sqiinrc'Wnve signnis from the dirrerciulnl ninpliricr 
nre used to gntc phnsc detectors A imd U. Constniil 
current source A5Q6 nllows the dirferentinl 
ninpliricr to turn on nnd orr nt rnst rise times to 
produce n svcil sqiinred output vvnvcrann. 

+ 90« PHASE SHIFTER 

A5Q3, A5KI3, A5C6, nnd A5U produce n fW- 
degree phnsc shirt In thc20.27B'MH;.signnl berore 
It Is nppllcd to phnsc detector 13. Qnin through the 
singe is npproximntely one. 

PHASE DETECTOR A 

Phnsc detector A consists or A5CIU through 
A5CIM. The 5qiinrc*wnvc outputs Irom A5Q»I nnd 
A5Q5 nre coupled through A5C10 nnd A5CI), 



gnting phnsc detector A. The voltngc level or the 
input signni during the gntc time cnuscs conduction 
through A5CIU nnd A3CH2, developing n voltngc 
ncross A5K25 nnd A5R26, The junction or A5CU3 
nnd A5CIM I'orms n summing point. When the 
positive voltngc nt A5R25 equnis the negntive 
voltngc nt A5R20, the summing point is ;.cro volts. 
As the phnsc rcintlonship chnngcs between the in- 
put sIgnnI nt A5TP2 nnd the i‘ercrcncc signni nt 
A5TIM nnd A5TP5, the summing point voltngc 
chnngcs to cither n positive or u negntive voltngc, 
The sun.ming point volinge is nppllcd ns n phnse- 
error signni through emitter rollower A5QI nnd 
PREQ RANOli switch Al to the input or the lock- 
mode swiicli in A7. 

PHASE DETECTOR B 

Phnsc detector 13 consists or A5CR5 through 
A5CR8, The squnre-wnvc outputs rrom A5Q-I and 
A5Q5 arc coupled through A5CI2 nnd A5C13, 
gating phnsc detector I). The voltngc level or the 
input signni during the gate time develops n 
voltngc ncross A5R27 nnd A5R28. This voltngc is 
summed through A5CR7 nnd A5CR8 and Is 
transmitted ns n plmsc-crror signni through emitter 
rollower A5Q2 to the search disable switch in A8. 
Due to the 90-dcgrcc phnsc dirrcrcnce between llie 
signal inputs to the detectors, dc output voltages 
rrom the two phnsc detectors dirrcr In amplitude 
nnd polarity. During normal phnsc-lockcd condi- 
tions, the output or detector 13 will be n negative dc 
voltngc. 



0410B 20.270 MHz OSCILLATOR A6, CIRCUIT DESCRIPTION 



/■Ygi/rt* A'-52, S’tlOlhlS mtf A6 'f toubU'sIwoihiit 



LOW PASS FILTER AND PEAK DETECTOR 

A6CII, A6CR1, and A6CR2, together with the 
nssoclnicd resisior-cnnncitor network, rorm n 
negntive reedbnek circuit which mnintnins n 
constnni-nmplitudc oscillator signni to the phase 
detectors. Feedback pulses rrom ACC 1 1 are 
detected by A6CRI nnd A0CR2 nnd develop n dc 
signal ncross AdlU. This chnngcs the dc bins at 
A6Q1 bnsc, depending on feedback amplitude. 
The signal at A6TP2 stabilizes with constniu out- 
put nt about 1 .8 to 2.3 volts peak to peak. 

8-52 



20.278 MHz OSCILLATOR 

A6QI nnd A6V1 form a 20.278-MHz crystal 
oscillator circuit. The feedback loop is formed by 
AfiCfinnd A6YI. 

20 dB AMPLIFIER 

A6Q2 and A6Q3 compose n feedback-pair 
nnipllficr. The approximoic gain of the circuit is 
determined by the ratio of A6RI2 divided by 
A6RII. 
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s.SEC Yiounta>io ron qenehal notes 

AND WEASUNEMENr CONDITIONS 
S. A 5 DC VOlTAOrS TAHEN WITH SAHA 
DISCONNECTED rnOMBAIQB. 
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B410D BKAncH BlONAl OENCIlATOn AO AND 
04100 VTO DO AMPUnen A7 toduolobmootino 
04tO|)^AB 



0410B VTO DC AMPLIFIER A7, CIRCUIT DESCRIPTION 



0410B SEARCH AB CIRCUIT DESCRIPTION 



Amily •BOO mVik- 1 » A«TI»I 
will) BMurmil powur (iuinily* 
Klmuliitlnu Int'orm'i Ini'lt 
DVM Hlitmlil 

lluHcutu • 10 Vile '2 Vili’ iit 
A0TP2. 



Apply • ■IBO mVilc i» 
AUTPl wMti uMiurmtl ixjwtfi- 
Nupplyt Himulnllim plitiKe- 
lud<i>{| cuiulllliiiK DVM 
NimuUt iiMIcuti* -10 Vilf 
i2 VilciU AOTPB, 



Cotmecl DVM 10 AHTPl. 
IndIcAtloi) hituiild Ik> 

-26 mV lo -100 mV. 



Apply ifuro ViIl* to 
AOTPl, Htmulultllg Nt’llfcll 
L-OMdll|ot)K, ComiOi’l 
osdIloBcopi; lo AUTP3, 
WiiirL'torm wliould ljt> 
Kimiooili Hotirclt wuwrurm. 



Tnwhlo iH III (.•lllii'r AHQl 
or A0Q2 dri-ullH. 



Trouble Ih ill ulllier AUQO 
or AOQO dreuiiN» 



Trouble In Hi AUQIO 
etrcuU, 



Trouble In In Neiireb 
Nlipinl iteiierutor AUQ] 
llirouitli A0Q7. 



Apply *600 iiiVdc lo 
AOTPl nml -300 MiVtlc 
lo A7TPI wllli exleriml 
|Kjwer KupplleN, Tills 
Ntiiiul.ileK liieorreel 
lock mode, DVM sliuuld 
Ittdlciile zero Vde tii 
A7TP3, 



Trouble |h In A7Q1 
tlirouiili A7Q4 or A7Q0 
drcullB. 



Apply -4B0 inVdc to 
AOTPl and -300 mVdc lo 
A7TPI with eNlernal |ioWer 
NUpplles. Tlilu BimululeH 
iiliase-locked cuiidItloiiK. 
I)VM Nliould liidiciite 
-300 iiiVdc 111 A7TP3. 



DlHcoiiiicct exleriiul iwwer 
supplicB from A7TPI and 
AOTPl. HemoveB4l0lPA8 
circuit lionrd. Conned a 
lumper from A77'PI lo 
Krouiul, Conned DVM lo 
A7T1M. Vary SWEEP STA- 
UILITV control llirouiili 
lUraiiKu. Indkollon ihould 
be from approximately 
♦aOmVdc to -too mVdc. 



Conned DVM to A7TPB. 
Vary SWEEP STABILITY 
conlrnl throuiilt Its ranko, 
Indication Blioutd be from 
opproxlmatcly 'TD Vdc to 
♦ 10.7 Vdc. 



Conned DVM lo A7TP0. 
Vory SWEEP STABILITY 
control llirouHh lU range. 
Indication aliould be from 
approxlmalety ♦O.l Vdc 
to ♦10.7 Vdc, (Voltage 
rouge depcnda on Betting 
orA7IU0.) 



Set SWEEP BTADILITY 
control to CW detent 
position. DVM should 
Indicate ♦ 10, 7 Vdc 
» I Vde at A7TP0. 



B410B-A7 andSdlOB^AB 
check OK. 



Trouble Is In A7QI 

a [h A7Q4 or A7«3fl 
ta> 



Trouble Is In SWEEP 
BTABILITV control 
AIB27 circuit, 



Trouble Is In dilier 
A7QB or A7Q0 circuit, 



Trouble Is In A7Q4 
Circuit, 



Ad)ust A7BI0 (SWEEP 
STABILITY CW AD.IUST) 
for ♦ 10.7 Vdc on DVM. 

If nut, trouble Is In 
A7Q7 or A7IU0 cIrcullB, 



LOCK MODE SENSOR 



The correct phnsc-lock coiullilon Is obitiliicd when 
the system locks to a VTO liiirmoiilc thnt Is 20.27B 
MHz lilBlier in rreqiieiicy tlinii the input RF sigtitil 
I'rom the sigiml source, If the phase-lock loop at- 
tempts to lock on a VTO harnioiilc below the input 
RF frequency, an Incorrect lock mode is detected, 
and the search mode continues until a new lock 
point Is found, This Is accomplished us follows, 
The Ureok Lock signal from AB or phase detector 
U In A5 produces a positive dc voltage which trig- 
gers Schmitt trigger A801-A8Q2, The output of 
A8Q2 turns off A7Q3 which, in turn, turns off 
lock-mode switch A7Q4. This opens the phosc- 
loek loop and allows the search sequence to con- 
tinue until the proper VTO harmonic Is found, 
Trigger and reset points for A8QI-A8Q2 are ad- 
justed by selecting the value of A8R2, The circuit 
should trigger and reset with Input voltages in the 
rangcof 135 to 215 mV, 

SEARCH DISABLE TRIGGER 

When the phase-lock loop locks in the correct 
mode, phase detector B of AS produces a negative 



signal which triggers and holds Schmitt trigger 
ABQ8-A8Q9, With A8Q9 turned off, ABQ 10 turns 
on and clamps AHQ5 collector near ground, stop- 
ping the search signal generator from oscillating, 

The value of resistor A8R39 is selected to ensure 
that the turn-on and reset potentials for A8Q8 arc 
between -ISOand -200mVdc, 



SEARCH SIGNAL GENERATOR 

A8Q3— A8Q7 form the search-signal gcncrotor, A 
feedback loop from the output of A8Q6— A8Q7 
passes through emitter follower ABQ3 and triggers 
Schmitt Trigger A8Q4— A8Q5, Initiating another 
cycle of search signal. The output of the Schmitt 
Trigger is amplified by A8Q6— A8Q7, The 
sawtooth waveform Is formed by the chorging ond 
dlschorglng of ABC I, The output frequency ot 
A8TP3 is about 250 Hz and is determined by the 
RC tlmcconstom of A8CI and A8R27, When the 
system phase locks, the search signal is stopped by 
grounding the collector of A8Q5 through the con- 
duction of ABQIO, 



LOCK MODE SWITCH 

Field effect transistor (FET) A7Q4 posses or 
blocks the plinsc-crror signal from A5 and Search 
Initialize signal from A9, depending on the bias 
voltage at the gate (O), A negative gtitc-to-source 
bias blocks current How through the FET, and 
zero or positive volioge between the gate and 
source allows signal How through the FET, 

When an Incorrect lock mode Is sensed, a +19 Vdc 
signal Is applied to the base of A7Q3, This (I) 
turns off A7Q3, biasing off A7Q4, and breaking 
the phase-lock loop; and (2) turns on A7QI and 
A7Q2, chiinplng to ground the base circuit of 
A7Q6 through A7Q2, 

When the phase-lock loop looses lock, a positive- 
going pulse from the collector of A8Q9 passes 
through A7CI to the bases of A7Q1 and A7Q3, 
cousing A7Q1 to turn on ond A7Q3 to turn off. 
This turns A7Q2 on and turns A7Q4 off, The ef- 
fect is to ground A7Q6 base, establishing a center 
frequency for the VTO search, depending on the 
setting of the SWEEP STABILITY control, 

IB dB DC AMPLIFIER 

A7Q5 ond A7Q6 comprise a dlffcrcnilol amplifier. 
The output ot A7TP5 Is the difference between 
signals at A7TP3 and A7TP4, 

A7Q7 is a common-bosc amplifier for the sweep- 
refcrcncc signal from the cxicrnol sweep gener- 
ator, The common-base amplifier configuration 
provides a low-impcdoncc Input circuit, A7C8 
couples the high-frequency component of the 
sweep-reference signol, 

A7Q8 comprises an emitter follower circuit. The 
dc voltogc at A7TP6 is controlled by SWEEP 
STABILITY control, AIR27 and AISI. During 
search mode, the search woveform rides on the dc 
level present ot A7TP6, At A7TP6 the waveform Is 



2V peak to peak or greater with the FREQ. 
RANGE switch set at 0,1—0,25 OHz position. 
With the FREQ. RANGE switch sot tit 8-12,4 
GHz, the waveform Is ubtaiit 20 mV peak to peak, 

The SWEEP STABILITY control AIR27 controls 
the dc reference level lu A7TP6, During .search 
mode this control selects the center frequency of 
the VTO capture range. In swcpt-frcqucncy opera- 
tion this control Is adjusted for best phase lock 
over the eiulrc band, A CW position on the control 
supplies n fixed dc voltogc of approximately 10,7 
Vdc at A7TP6 that is applied to the VTO, 

EXTERNAL INPUT SIGNALS 

The Search Window Size line at connector pin 10 
puts a fixed resistance from that line to ground, 
This resistance Is selected in A19 by the setting of 
front panel FREQ, RANGE OHz switch, AlSl. 
At the lower Input RF frequencies, the selected 
resistance is high, producing a hlgh-umplltude 
search waveform In order to sweep a wide VTO 
rongc. At the higher Input RF frequencies, the 
selected resistance is lower, producing a low- 
amplitude .search waveform In order to produce o 
very narrow VTO sweep range. This is necessary 
because the higher frequencies use a higher har- 
monic number, This circuit limits the number of 
lock points to two or three, 

The Gain Compensation and Phase Error signal ot 
connector pin 1 comes from A 1 9, In A 19, a series 
resistor Is selected to set the amplitude of the phase 
error signol from A5, The scries resistor Is selected 
by the setting of front panel FREQ, RANGE GHz 
switch, AISI, 

The Search Initialize and Rate Reduction signal at 
connector pin 6 comes from A9, When the fre- 
quency range is 0,1 1 to 0,2, a slower search rate is 
required to obtain lock due to the few harmonics 
available for locking, A positive going squore 
wave on this line starts the search cycle, 
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0410B + 20V AND -20VPOWERSUPPLYA10 AND A10A1, CIRCUIT DESCRIPTION 



+ 20V SUPPLY 

The +7V supply has u volinge regulated output 
that Is used In the - 20V and - 1 1 V supplies, 

Part of AlOAIUI Is a dincrcnilal amplifier. It 
compares voltages at UI pin 2 and pin 3 and 
amplifies the difference, If +20V output goes 
more positive^ pin 2 goes more positive than pin 3, 
resulting in a positive ut the inverting Input, This 
causes the amplifier's output to go negdtive, 

A voltage amplifier In AlOAIUI amplifies the cr'^ 
ror signal from the Differential 'Amplifier. A 
negative Input from the diffcrchtial amplifier 
causes the output to go positive, 

A current limiter resistor AI0A1R6 senses load 
current. As load current approoches I A, the 
voltogc drop across R6 turns on the current 
limiter, causing a neguiivc'going input to UTs 
voltage amplifier which decreases the supply out* 
put voltage and limits current to about 300 mA, 

Driver AlOAIQI Is a voltage amplifier, A positive 
input from Ul's voltogc amplifier causes the out* 
put to go negative. 



Scries regulator AlOQI acts as a variable resistor. 
It's resistance varies Inversely with collector cur- 
rent, That is, a negative voltage from Its driver 
decreases collector current causing resistance to in- 
crease, This drops more voltage across the 
regulator, decreasing output voltage. 

Voltogc divider AlOAIRl I and RI2 samples out- 
put voltage. With output at +20V, UI pin 3 Is at 
about H-2V, 

Voltogc divider AI0AIR8, R9 ond RIO compares 
+ 20V supply ogfinst -20V supply, 

AlOAICI and AlOAIRI provide frcc|uency com- 
pensotion to prevent the supply from oscillating. 



NOTE 

The -20V supply should elways bo 
adjusted first, The -20V output Is 
the reference voltage for the +20V 
and -11V supplies. If the -20V 
output goes more negative, the 
- 11V output follows end the + 20V 
output goes more positive. 
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0410B + 20V AND -20V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION (Cont'cl) 



-20V SUPPLY 

The vullage rercrcnce scciioti of AI0AIU2 
esuiblishcs ii rercrcnce voltage for the -20V supp- 
ly. U2 pin 5 samples the supply's output voltage, 
Pin 4 Is always about 7V more positive than pin 5, 
Current through pin 4 Is negligible so pin 3 is at 
nearly the same voltage as pin 4. The reference 
voltage at pin 3 follows any change in the supply's 
output. 

The differential voltage amplifier section of 
AI0AIU2 compares the voltage at U2 pin 3 and 
pin 2, and amplifies the difference, If the ~2t V 
output goes more negative, pin 3 goes more 
negative than pin 2, resulting in a negative at the 
non-inverting Input. This causes the amplifier's 
output to go negative. 

The current amplincr in AI0A1U2 provides drive 
to Driver AI0AIO2, A negative input from the 
differential amplifier decreases the current 
amplifier’s conduction which Is also the conduc- 
tion of AI0AIQ2. 

Resistor A10AIR16 senses load current. As loud 
current approaches 1200 niA, the voltage drop 
across R16 turns on the current limiter in .U2, caus- 
ing a negative-going input to U2’s current 
amplifier. This decreases its conduction, which 
will shut down the supply's output voltage. 



The conduction of driver AI0AIQ2 varies directly 
will) U2's current amplifier conduction. If conduc- 
tion of Q2 decreases, base drive to scries regulator 
A 10Q2 decreases. 

Series regulator AI0Q2 acts us a variable resistor 
whose resistance varies Inversely with collector 
current, That is, a decrease in base drive from 
AI0AIQ2 decreases the regulator's collector cur- 
rent, This causes the resistance to Increase drop- 
ping more voltage across the regulator, and caus- 
ing the output voltage to go less negative or In a 
positive direction. 

Shut down AI0AIQ3 and Q4 shuts down the 
-20V supply when the +20V supply is shorted, 
Q4 Is normally conducting, holding Q3 at cut off. 
If the +20V output goes to zero, Q4 shuts off, 
causing Q3 to conduct, Q3 conducting presents a 
positive-going signal at U2 pin 2, the inverting in- 
put, U2's differential amplifier's output goes 
negative which shuts down the -20V output. 
Because of the 7V difference between U2 pin 4 and 
pin 5, the output shuts down to about - 7 V. 

Voltage divider A 10A1R2 1, R22, and R23 samples 
the output voltoge. With the output at -20V, U2 
pin 2 Is at about - 13V, 

AI0A1CR2 and CR3 develops base bias for 
AIOAIQ2andQ5, 



8-58 



Moilct 84IOH/84IIA 



Service 




Ffnun' S> 59 , AV/OtfvI 10 A t Puns iocatUm 



jvo^Aio mrtncowNecT A 88 y(q H<io><so*oi i or t __ 



tvo AIO ASSV 



-Err xorc } 

■ 1 WOE 



T' 

fpiVK 



NOTES 

I, SEE ricunc u>io ron cchtnAu NotEs 
MD WEASUREMENr CWDtTKmS 



> *EOV 




I^^URPEUT 



»E0V 

rnoM PI ^ 
PINE I.B < 
J.A.OnB 



EEE NOTE S 
riHE PAOE POP 
CUPPENT DRAIN 



>-EOV 



-EOV 

rpoM PI . 
PINE 6 ,< 
TOP B 



iNSTRUMl.Nf 5 


♦ BOV 


-BOV 


BAIOB 


SOOmA 


BSOinT 


BAIOD/BAIIA 


AlOmA 


ABSmA 


BAIOB/BAIIA/BAIBA 


SSOmA 


SAOnA 


BAIOB/BAIIA/BAIJA 


BTOmA 


EBOmA 


H 2 t>BAI 0 D/BAIIA/BAISA 


BTOmA 


TAOmA 


BAIOB/BAIIA/BAIAA 


TBOmA 


OQOmA 



NO 

ppcrix 


AlO 

ASSY 


AIOAI 

ASSV 


CS>I 4 

J.B 

Ll>t 

PI 

Tl 


CI .2 

CPI-A 

OI.B 

X«l 


CI- 6 .B-I 0 

CPI-S 

Ol-A 

RI-BS 

Ut,Z 



SERIAL PRErik, IB02A DATE) NAPai lOTB 




LS 

lOUH 



fh 



PstSBi 



m 



C E ) ♦EOV TO 

A5SEMBLIEB 
AIA.AIS, Alfi 



CB 



fTH 

C E -) fBOV TO 

ABBEMDLIE5 

A6,AIS 



C E J *J 0 V TO 
ABBEMBUES 



AIB.AIS 



J.E 



< 



tlB^ 



± 5 . 



< 



JB 



< 



C T ^ *|OV TO 



LA 

lONH 



m 



XC 8 
“ 0.005 
lETUDI 



rh 



BEMBLIES 
AE,AIS 

ClD -EOV TO 

ASSEMBLIES 

Aii^AlB 

0 ~) -MV TO 
>--== assemblies 
AA.AS.AT.AB 



• CIO 
■ 0 . 00 B 
(THRU) 



LS 

lOliH 



m 



±C)I 

“ o.oos 
tSTUOl 



ClD -EOV TO 
-^= ASBEMBUES 
, AII,AI 2 

XCIB 
“ 0,006 
ITHRUl 



m 

lOUH CO -BOV TO 

-rrrr^.^ ~ . ASSEMBLIES 

AIA.AIS.AIS 






0.006 

ISTLIO) 



rn 



o.oos 

(TRRUI 



m 




p/a B^IOB-AIO 

P/O B 410 B-AiaA 1 

ALBOtB^iaB-Ca THRU C14, 
LI THRU LB, AND P/O T1 



•5^*40. 8410P +20V and ~20V Power Supply Scltamiic 

8-59 






■ w 






-..jwrt- WrT AH BP'-'T ^?.V» i /t *-r# |i> 



. . .. 







Sen'ice 



Mmicl H-llOIJ/K-lllA 



M10Q -nV POWER SUPPLY AtO AND AlOAl, TnOUOLEBHOOTtNQ 




Power Suppllc* OK 



lOH’A 10, A!0A I -1 IV Power Supply Tronblcsliooifng 









0410B - 11 V POWER SUPPLY A10 AND A10A1, CIRCUIT DESCRIPTION 







TIjc dirfcreiulal umpliricr In AI0AIU3 compares 
voluigc at U3 pin 2 and pin 3 and umplirics the dll'* 
fcrcnce, IT the - I IV output goes ntore tiegmive, 
pin 3 goes more negative than pin 2, resulting in n 
negative at the noninverting input. This causes the 
ampliricr's output to go negative, A negative Input 
from the dirferentlai amplifier decreases the cur* 
rent amplifier’s conduction which Is also the con- 
duction of AlOAl Q5, 



Current limiter resistor AlOAl R26 senses load 
current. As loud current approaches 1200 mA, the 
voltage drop across R26 turns on the current 
limiter causing a negative going input to U3’s cur- 
rent amplifier. This decreases its conduction which 
shuts down the supply’s output voltoge. The 
~ 1 1 V supply will supply about 1 200 inA to a short 
circuit. 



Conduction of Driver AI0AIQ5 varies directly 
with U3’s current amplifier conduction. ; f conduc- 
tion of A10AIQ5 decreases, base drive to series 
regulator A10Q3 decreases. 



8-00 



Series regulator />I0Q3 acts as a variable resistor 
whose resistance varies inversely with coltecior 
current, That is, a decrease in base drive from 
AI0A1Q5 decreases the regulator's collector cur- 
rent, This, in turn, increases the effective 
resistance of the regulator and drops more voltage 
across the regulator, causing the output voltage to 
go less negative, 

A voltage divider composed of AlOAl R3I and 
R32 samples the output voltage. With output at 
-IIV, U3pln3lsatabout -HV. 



A voltage divider composed of AIOAIR29 and 
R30 samples the ~20V reference. With the -20V 
supply operating normally, the voltage u; J3 pin 2 
is about -8V and equal to the voltage at U3 pin 3, 
The - 1 1 V output follows any change in the - 20V 
output, and If the -20V output is shorted, the 
- 1 IV supply shuts down. 

NOTE 

If tho -11V output Is Bhorted the 
±20V supplies ore not affected. 
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0410B AUTOMATIC CONTROL AO, CIRCUIT DESCRIPTION 



AUTO MODE 

Id the AUTO mode of opmillon, the AiitoDmtlc 
CoDirol Assembly, A9, provides the timhiB mid 
lo^le ncccfistiry to keep the B>II0U Network 
Anniyxer phnse locked and tracking with the KT 
sweeper source. When triggered, the Au'omatlc 
Control Assembly starts the automatic relocking 
cycle with the simultaneously generated control 
signals us Tollowst 

1, IJIUIAK LOCK • Simulates a large phase 
error signal to the AP Search Assembly, 

2. SEARCH INITIALIZE - Sets the Search 
Signal Ocncrator (P/O AB) to a repeatable 
starting point. 

3, STOP SWEEP ► Stops the sweeper until the 
B'ltOU Network Analyzer Is phase locked and 
stable. 

4. CONVERT > Control signal to the A/D 
CONVERTER Assembly (A 1 8) to enable on 
update of frctiucncy range selection. 

When the FREQ RANGE (GHz) Is In a manually 
selected frequency range, the A9 Automatic Coti' 
irol Assembly Is disabled by a high on the auto 
disable line, 

VTO LIMIT TRIGGER 

The output of U4 (TP7) becomes high t+lOV) 
when the VTO tuning voltage (XA9-1) becomes 
greater than the VTO Trigger Threshold voltage 
(TP I). This triggers the automatic relocking cycle 
when the B4I lA VTO reaches Its frequency range 
limit, 

EXTERNAL TRIGGER 

The base of Q4 Is held at 4-5V until the sweeper 
either begin' sweeping after a retrace, or the 
sweeper switches Itself through a sequential break 



(changes VIO harmonics). When either of these 
occur, the sweeper drops the DC level to OV, Q4 Is 
shut off and the voltage at TPB goes high ( -t- lOV), 
Tltc change in voltage at TPB triggers the External 
Trigger Monosiable(U2A), and a low (OV) pulse Is 
generated at TP‘L 

MONOSTABLE OPERATION. 

The Mold Allow, A/D Converter, and Loop In* 
itialize monoslables, U2IJ, U3A, and U3U, are 
connected in parallel, and fired at the same time by 
either trigger source (U2A or U4), When FREQ 
RANGE (GHz) AISI is in a selected frequency 
range, the low (OV) DC level at TP4 disables the 
monoslables (U2U, U3A, U3R). 

HOLD ALLOW MONOSTABLE 

When fired by either trigger source, U3A generates 
a high (+ lOV) pulse of typically 15 msec at TPS. 
This pulse enables the STOP SWEEP signal to be 
genet aied, 

A/D CONVERT MONOSTABLE 

When fired by cither trigger source, U2U generates 
a high { + lOV) pulse of typically 0,5 msec at TP 10, 
This pulse enables the frequency range selection to 
be updated on the Frequency Range Assembly 
(AI9). 

LOOP INITIALIZE MONOSTABLE 

When fired by either trigger source, U3U generates 
a low (OV) pulse of typically 1 ,5 msec at TP6, This 
pulse is used to generate the Break Lock and 
Search Initialize signals, 

LOCK DETECTION 

When the 84 1 OB Network Analyzer Is not phase 
locked, a high (-4V) DC level at XA9*2 biases Ql 
on and drops the DC level ut TP2 to OV, 



SWEEP DELAY 

A low (OV) DC level at TP2 causes the outputs of 
UIA and UIB to go high (>M0V), The output of 
UIA turns on 02 to set the DC level of U IB-6 to 
OV. When the 84I0B Network Analyzer regains 
phase lock, the DC level at TP2 becomes high 
( t- lOV) and 02 Is shut off. However the DC level 
at Ul ILO remains low until Cl charges up through 
RI7 and RIB, causing the output of UIB to remain 
high ( t- lOV) for approximately 1,6 msec after the 
network analyzer has retained phase luck, 

STOP SWEEP 

Only when both Inputs to UlCarc hlgh(4-IOV), Is 
a STOP SWEEP ( 4- lOV) DC level present at TP3, 
This signal turns on 05, which effectively grounds 
the STOP SWEEP line to the sweeper (J 1 7*7). 

BREAK LOCK 

The low (OV) DC level on TP6 turns off Q9, which 
turns on OB to give a typically >t-IV Break Lock 
signal to the AB Search Assembly, 

SEARCH INITIALIZE 

The Search Initialize circuit provides a signal that 
sends the search oscillator and 841 1 A VTO to a 
repeatable starting point, A low (OV) signal ut TP6 
shuts off OlO which turns on Q7, The emitter of 
Q7 goes positive and through CR2 clamps the 
Search Signal Generator (P/0 A8) to a repeatable 
starting point, 

SEARCH RATE REDUCTION 

A high (OV) signal on the gate of Q6 turns Q6 on to 
switch R34 and C8 in parallel with the search 
signal from the AB Search Assembly. This RC net* 
work slows the search rate for the two lowest and 
the highest octave bands, 
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.Service 



Model H.n0»/H411A 



0<»10B A/D CONVERTGR A1B CIRCUIT DESCRIPTION 



GENERAL DESCRIPTION 

When enabled by the convert pulse iVoin the A9 
Autoiniiilc Control Assembly, the AIH A/D Con* 
verter lakes the analog l-KEQ KUl* INPUT and 
converts It to a binary output tor use In the A 19 
Prequency Range Assembly. The output Is deter' 
mined by the setting of the AISI FREQ RANGE 
(GHz) switch. 



LOG A/D CONVERTER 

The Log A/D Converter Is composed of a cliahi of 
comparators (U7, U8, Ull, U12) whose ouip'^ts 
go high (+12V) In succession as the FREQ REF 
INPUT amp (JI6) increases. For example, with a 
2,5 V FREQ REF INPUT, the outputs of U 1 1 and 
UI2 are high { + 12V) and the outputs of U7 and 
U8urelow(0V), 



LATCHES 

A high ( + 12V) Convert signal turns on Ql, which 
effectively grounds TP7 to open the latches (U5, 
U6, U9, U 10). With the latches open, ihctr outputs 
correspond with their Inputs, When tlte Convert 
signal from A9 Automatic Control Assembly 
becomes low (OV), Q1 shuts off and TP7 switches 
to tt high DC level ( + 1 2 V). This closes the latches 
and any change of Input has no effect on their out' 
put. 



ENCODER 

The encoder U3 and U4 converts logic from the 
latches to binary coded decimal logic. The output 
of U4 Is a binary count (0 to 7) of the eight lowest 
frequency ranges selected, and the output of U3 Is 
a binary count (8 to 13) of the six highest frequen* 
cy ranges selected. The Encoder Is disabled by a 
low (OV) DC level at pin 5. This signal Is present 
when AISI FREQ RANGE (GHz) Is In a selected 
manual frequency range, 

MULTIPLEXER 

In the AUTO mode of operation, the Multiplexer 
(Ul and U2) converts the cciul output of the en- 
coders to BCD, tn ^ris the logic, and routes it to 
the A 19 Frequency Range Assembly, The inputs 
from AISI FREQ RANGE (GHz) ore grounded 
and have no effect. When the frequency range is 
manually selected, the inputs to the multiplexer 
from the encoder arc 0 Volts, and the Inputs from 
AISI FREQ RANGE (GHz) control the multiplex 
output. In a manually selected frequency range, a 
disable signal (HI) Is sent to the encoder and the A9 
Automatic Control Assembly, 

FREQUENCY RANGE SWITCH 

The FREQ RANGE GHz switch on the Ml OB 
front panel connects to the A/D Convener, A 1 8. 
The switch position puts a logic level at the inputs 
of Multiplexer Ul and U2, selecting the search 
window size and loop gain compensation (in A 19) 
for the selected Frequency Range. 
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Service 



Model 8410l)/BdilA 



8410B FREQUENCY RANGE ASSE^''>i,Y A19, CIRCUIT DESCRIPTION 



GENERAL DESCRIPTION 

The AI9 Frequency Range Assembly uses ihc In- 
vcried binary Input from tlic AI8 A/D Converter 
to vary the VTO search signal amplitude and the 
phose-lock loop gain, This compensates for the In- 
creased frequency response of the higher VTO har- 
monics. A Search Rate Reduction signal Is sent to 
the A9 Automatic Control Assembly for three fre- 
quency ranges. 

LEVEL SHIFTING 

QI through Q5 Invert the binary logic from the 
A18 A/D Converter to a stondard fotm (S 
becomes A), The H I2V/0V (Hl/LO) logic is also 
shifted to uOV/ - 13V (HI/Lo) logic. For example, 
a high {+ 12V) on the gate turns off the FET, and 
the drain goes low (~ 13V); a low roV) on the gate 
turns on the FET and the drain goes high (OV), 

DECODER 

Ul Is disabled by D for the first eight octave 
bands, and U2 Is disabled by D for t. next six 
octave bands, ‘lie output of the dc oder is used to 
switch In different resistor values to vary the 



search signal amplitude and phase-lock loop gain 
as the harmonic number of the 8411 A VTO is 
Increased, 

SEARCH WINDOW SIZE 

The search signal amplitude Is reduced as the fre- 
i|uency of the octave band selected is Increased, 
This Is done by switching In progressively smaller 
resistors in parallel to ground, A high (OV) signal 
on the gate of a FET(Q6-Q19) Indicates the resistor 
selected (the metal case Is tied to the gate). 

LOOP GAIN COMPENSATION 

Progressively largct resistors are switched In scries 
with the phase error signal to reduce phase-lock 
loop goln os the 841 1 A VTO harmonic number Is 
Increosed. Q31 Is switched off on the three highest 
octave bands for better Isolation. Switching of the 
Loop Gain Compensation circuit is the same as In 
the Search Window SIw circuit. 

SEARCH RATE REDUCTION 

A high (OV) Search Rote Reduction signal (TPI) Is 
sent to the A9 Automatic Control Asernbly on the 
two lowest and the highest octave bands. 
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IVJANUAL CHANGES 



NOTE MANUALIDENTIFICATION 

Manual change supplsments are revised as often as necessary to keep manuals as 
current and accurate as possible. Hewlett* Packard recommends that you pen* 
odically request the latest edition of this supplement. Free copies are available from 
all HP omcas. When requesting copies, quote the manual Identification Information 
from your supplement, or the model number and print date from the title page of the 
manual. 

This supplement conuins Important Information for correcting manual errors ond for adapting llic 
manual to instruments containing improvements made after the printing of the manual. 

To use this supplement, moke alt ERRATA corrections and all appropriate serial number related changes 
indicated in the tables below, 



Madfll Numb«r:84|0B/84llA 
Data Printed: Junc/Aug. 1979 
ParlNumbon 084 10-90321 



► - NEW ITEM 

8410B 



Serial Prallx or Number 


Make Manual Changes 


l902A0t893-6 
1902A0I69B 
1902A01899 
1902A1901 
l902A0t903-3 
I902A01980 thru 
2005A Prefix 


1 


20I7A thru Serial 
Number 2017A02550 


L3 


2017A02531 thru 
20 17A Prefix 


1,3,4 


2I38A 


1, 3, 4, 5 


2310A 


1, 3, 4, 5 , 6 


2348A 


1.3,4, 5,6,7 


2416A 


1, 3-7, 9 


750IA 


1,3-7, 9, It 


251 3A 


1,3-7,9,11,12 


2539A 


1.3-7, 9, 11-15 


254IA 


1, 3-7, 9, 11-15 


2634A 


1.3-7, 9, 11-16 



B411A 



Serial Prefix or Number 


Make Manual Changes 


2004A 


2 


2346A 


2.8 


241 7A 


2.8,10 



25 JULY 1986 
50 pages 
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08410-90521 . HP84I0C/84IIA 



Service Note 


1 

Serial Number 


Oescriptfon 


8410B-1 


All Serials 


B4I0D Aulo-Frequency Mode Interface Cable 


64I1A-I 


PreRx 830 and below 


Reducing VTO Feedthrough 


84IIA-2 


All Serials 


Adjustment Procedures to ensure compatibility with broadband 
applications, 


841IA-3 


All Serials 


Correct Port Numbers to use when replocing Sampler Asssemblics, 


B411A-4 


All Serials 


841 lAHoimonic Converter Sompler Diode Replacement Procedure. 









HP84I0C/B4IIA 



03410-90521 



ERRATA 

Page 1-0, Figure l-U 

Change (he Source Conirol cable descripiinn to; 

8410B Option 820: HP Port Number 8120-2208 (For 8620C) 

84I0B Option 850: HP Port Number 08410-60146 (For8350A). 

Poge i-2, Table M; 

Change Mognilude Range ofTest Channel as follows; 

TcstCharmel: -10 to -72 dBm from O.U to 12.4 OHr, -10 to -68 dBm from 12.4 to 18 GHz. 

Change NOISE Specification os follows; 

NOISE: Less than -72 dBm equivoleni input noise O.IIto 12.4 GHz; -68 dBm 12.4 to 18 GHz (Option 018). 
Change Cable Supplied description as follows; 

'•For serviclngptug.lns. a ServiceCable is included, HP Part Number084l0-60067. For on 84I0B Option 820. a 
Source Control Cable for use with the 8620C is supplied, HP Part Number 8120-2208. For an 84I0B Option 
850 , 0 Source Control Coble for use with the 8350A is supplied, HP Part Number 084IO-60I46." 

Under GENERAL, change the Reiersiice Channel IF specification to read; 

2 volts penk-to-peak (Typical), 

Change the Test Ohinnet IF speciheation tu read; 

10 volts peak-to-peak or less, depending on signal level and test channel gain setting (Typical). 

Page 1-4, Woming: 

Change the first sentence of the WARNING os follows; 

“If this instrument is to be energized through on autotmnsformer (for voltoge reduction), moke sure the 
common terminal is connected to neutral (grounded side of moins supply)." 

Page M, Paragraph 1-21: 

Change porogmph l•2Ito,“Adetachablepowercab|e,ondscrvicI^gcablca^csuppliedwllhthc84lOB,ForOp^ions 
820 and 850, a Source Control Cable is also supplied. No occcssories rre furnished with the 84 II A." 

Page M, Paragraph 1-23; 

Add the following, 'This cable is supplied with the 8410B Option 820." 

Page 1-4, Following Paragraph 1-23: 

Add the following; 

1-23A. Source Control Cable for 83S0A 

I-23B. A source conirol cabie (HP Part Number 08410-60)46) provides the conirol logic interconnection to 
the 8350A Sweep Oscillator necessary for automatic multi-octave operation. This cable is supplied with the 
84I0B Option 850. 

Page 4-8, Paragraph 4-15: 

Change TEST CHANNEL NOISE in O.I I to 12.4 GHz range to :S72 dBm. 

Change senienrcs three and four of the lest description as follows: 

••Noise level of -*-72 dBm is 42 dB lower than the -30 dBm reference level, Forty dB of gain is added in the 
TEST CHANNEL GAIN control and -2 dB from the zero reference line is indicated on the 841 2A display 
plug in totaling 42 dB," 

Page 4-9, Paragraph 4-15: 

In step h, change “-5dB" to “•-2 dB*' and change "-75 dBm" to “-72 dBm." 

Page 4-10, Paragraph 4-16; 

Under"Specificaiions Tested." change Test Chonnel Dynamic Range forO.l I to 12.4 GHz to " - 10 to - 72 dBm." 
Under '‘Test Description." in the fourth sentence change "-75 dBm" to "-72 dBm." 
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08410-90521 



HP84I0C/84IIA 



ERRATA (Ooni’d) 

Page 4-11, paragraph 4-16: 

In s(ep h, change “65 dD“ to “62 dB,“ 

Page 4-13, Paragraph 4-17t 

Inthcicsticiup, addalOdBaiienuator between the Harmonic Frequency Convcrier“REF’ pQrtBndthcAPC-7io 
T>pe-N adapter. 

In step b, change ~ 18 dBm to - 10 dBm. 

In stepe(l), change the sentence to read, “(1) REF CHANNEL LEVEL meter should Indicate in the OPERATE 
range." 

Page 4-14, Paragraph 4-17: 

In steps j, k, and I, change 18 dBm" to 10 dBm." 

Page 5-3, Table 5-2: 

Under 84I0B, add AIIC4, Test channel 278 kHz bandpass filter tuning, 0-470 pF, Figure 8-47, paragraph 5-16. 
Change the range of AI 1C5 to 0-470 pF. 

Add the following component tinder B41QB heading: 

AI3C8, 20 MHz oscillator frequency 0-39 pF, 8-41, 5-11, 

Add the following component under the 64ttA heading: 

A3C17, IF amplitude, 0-27 pf, 8-26, 5-20. 

Under 8410B, add A19R54, Seta On-Resistance between TP2 and TP5, Range is either 61.9 or 68.1 ohms. Figure 
6-67, Paragraph 5-I8A- 

Under 8411 A, odd A7RB: VTO high end, value must be matched to A7RI1; 80.2, 82,5, or 90,9 Ohms: 8-32: 5-19. 
Under’B4ll A, add A7RI I; VTO high end, value must be matched with A7R8; 80,2, 82.5, or 90,9 Ohms: 8-32; 5-19. 

Page 5-5, Table 5-3: 

Add the following components; 

15 pf, 01604789 CD 5 
27 pf, 01604786 CD 7 

Page 5-10, Paragraph 5-11: 

In step c, change the second sentence to read as follows: 

If the frequency cannot be obuined, select a value of A13C8 or A6C6 that gives the correct frequency, 

In step c, add the following sentence; 

The range of AI3C8 is 0-39 pF, 

Page 5-17, Paragraph 5-16; 

At step e» change the second and third sentence as follows; 

"if not, select the vnlueofAllC4andAlIlC5 for maximum signal at 278 kHz. Typical rangeofvalues for AIIC4 
($0470 pF, AHC5 is not normally loaded but may have a range of 0470 pF. 

Page 5-19, Paragraph 5-18; 

Following paragraph 5-18, add paragraph 5-I8A as follows; 

5-I8.A 8410B/C FREQUENCY RANGE ASSEMBLY Al9 
ADJUSTMENT; Select A19R54 

DESCRIPTION; A19R54 1$ selected (61.9 or 68.1 ohms only) for an "on-resisiance" between TP2 and TPS of 
72,9 to 93,9 ohms, 

PROCEDURE; 

1. Set front panel FREQ. RANGE switch to 6-12 GHz (8 on top), 

2. Put 8410B-AI9 on extender board and sesl NORM/TEST switch to TEST, 

3. ConncctohmeierbciwecnA19TP5(po5itivelead).Resl5tBncc5houldbebetween72.9and93,9ohms. If 
not select A19R54 for resistance in range, 

4. Set AI9 NORM/TEST switch back to NORM and reassemble into instrument. 
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ERRATA (Conrd) 

Page 5-22, Paragraph 5-19; 

Change the laat sentence of step f as follows; 

“Adiustpowersupplyand84l0DSWEEPSTABtUTVControlforlI.6Vdc2:0.0|Vdcai84l0D-A7TP6anda(lju5t 
84I1A VTO Upper Limit (A6RI6) for 160 MHz 1 1 MHz, If this frequency cannot be reached, select new values of 
A7R8 and A7RU for a frequency within tolerance, Resistors A7R8 and A7R1 1 must both be the some value and 
selection is limited to the following two values; i 



A7R8.A7R11 


HP Part Number 


loon 


0699-2054 


90,9fl 


0699-0110 



Poge 5-23, Paragraph 5-20; 

Insert the fcllov^ng steps aRer step h; 

h,I Increase scope sensitivity until noise is observed between the IF signals (birdies), 

h.2 Turn A5R5 counterclockwise to decrease the amplitude of the IF signals until they Just disappear in the 
noise, 

h,3 Measure the dc bias voluges at the junction of A5RI and A5C1, and the junction of A5R2 and A5C2, The 
dllference between these two voltages should be greater then 1.2VDC, 

h,4 Ifthe dlflerence is less than 1,2 VDC, select AfiCl7 from the list below to increase the voltage (IFomplitude): 
0pf>no port 
I5pf-0I604789,CD5 
27 pf- 0160-1786, CD 7 

Page 5-35, Service Hints 5; 

In the second paragraph, change part number 08410-6000 to pan number 5060-0230, 

Page 6-5, Tobic 6-3; 

Delete the At assembly. 

Delete AIRl through AIR26, 

Chonge AISI to HP Pan Number 3100-3317 CD 5 SWITCH-ROTARY 1,562 STRUT CTR SPCG; 16, 

Poge 6-5, Table 6-3; 

Ifanyofthc followingattenuator pons foil, replace the entire attenuatorossembly HP PonNumbcr084IO-60160, 

08410-6014 Attenuator Assy, 0-9 dB 
08410-6015 Attenuotor Assy, 0-60 dB 
08410-6025 Coble Assy, Ampl. Vem, (IN) 

08410-6026 Cable Assy, Attenuator 
08410-6027 Cable Assy, Ampl. Vem (OUT) 

08410-6028 Cable Assy, Switch Connect 

Ifony pon falls in the Attenuotor Assembly HP Pan Number08410-60160, see Chonge 1 1 for the list ofreplaceobte 
pons. 
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ERRATA (Cant'd) 

Pjgc 6-6, Table 6-3: j 

Change ihe A5 assembly to HP P/N 08410.60175, CD 4. (Recommended Rcplaccmcni) (See Change 12) 
Oange A4R15 to HP Port Number 06984)082, Checlc Digit 7, 

Page 6-7, Table 6*3: 

Change A5L3 to HP P/N 9100-3315, CD 9, INDUCTOR RF-CH-NILD 820NH 5% .I66DX.385 LO. (Recom- 
mended Replacement) 

Change A5QI, A5Q2 and A5Q3 to HP Port Number 1854-0404 CD 0 TRANSISTOR NPN SI TO-18 
PD"360MW Mfr, Code 02037 Mfr, Part Number 229333, (Recommended Replacement), 

Change A5R3 to HP Part Number 0757*0440, check digit 7 and change value to 7500 Ohms. 

Change the A6 Assembly description to readr 
20.278 MHz OSCILLATOR ASSEMBLY. DOES NOT INCLUDE Yl. 

Qange A6RI to HP P/N 0757*0278, CD 9, Qty I, I,78KOhms, 

Qonge A6CRI, 2 w HP P/N 1901*0539, CD 3, D10DE*SCHOTKY SM SIO. 

Page 6-8, Table 6-3; 

Qange A7Q8 to HP Part Number 1854-0404 CD 0 TRANSISTOR NPN SI TO-18 PD-360MW Mfr. Code 
02037 Mfr, Part Number SS9333. (Recommended Replacement), 

Change A7RI8 to HP Part Number 0757*0462, CD 3, Resistor 75K 1%,I25W FTC-0± 100, 

Qange A7RI9 to HP Part Number 0757*0459, CD 8, Resistor 56.2K 1% ,I25W FTC-0±100, 

Page 6-10, Table 6-3: 

► Qange A9U4 to HP Part No, 1826-1221, 

Change A9RI9* to HP Part Number 07574)442, CD 9, Resistor lOK 1% .I25W F TC"0± 100, 

Change A9R20* to HP Part Number 0757*0438, CD 3, Resistor 5, UK 1% ,125W F TC-0± 100, 

Change A9R2I* to HP Part Number 07574)446, CD 3, Resistor 15K 1%, 125 W FTC-0 ±100, 

Change A9U2 and A9U3 to HP Part Number 1820-1569, CD 9, IC MV CMOS MONOSTBL RETRIB/RESET 
DUAL 

Delete A9XUI, A9XU2, A9XU3, and A9XU4 IC sockets. 

Page 6-II, Table 6*3: 

Qange the AIO assembly to HP Part Number 08410.60169, CD 6 (Recommended Replacement - see Change 
14 for details). 

Page 6-12, Table 6-3: 

Qange AlOAlUI, AI0AIU2, and AI0AIU3 to HP Part Number 18264)177, CD 5, IC V ROLTR*ADJ-POS 
2/37 V TO-IOO PKO (PREFERRED REPLACEMENT). 

Add AIOFI, HP Part Number 21104)332, FUSE 31 125V SLO*BLO. 

Add AlOMPI and AI0MP2, HP Part Number 1251*2313, FUSE SOCKET, 

At A11C5, add an asterisk indicating a factory selected value. Change description to: 

“Not normally loaded at the factory," 

Page 6*14, Table 6-3: 

Qange the AIJ Assembly description to read: 

20 MHz OSCILLATOR BOARD, 

Add an asterisk (•) to A13C8 to Indicate that it is a factory select part. 

Qange A13RI to HP P/N 07574)278, CD 9, Qty 2, 1.78K Ohms, 

Change AI3CR1, 2 to HP P/N 1901*0539, CD 3, DIODE-SCHOTKY SM SIC, 

Page 6-1 5, Table 6-3: 

Change the A15 assembly to HP Part Number 08410-60155, CD 0 (Recommended Replacement - see Change 
13 for details). 

Page 6*16, Table 6-3: 

Qange A15R32* to HP Port Number 0757*0460, CD I, RESISTOR 6I,9K 1% .I25W F TC-0 100 
Change AI5R21* to HP P/N 06984)084, CD 9, 2,15K Ohms. 

Qange AI5CRI, 2 to HP P/N 19014)050, CD 3, DIODE-SWITCHING 80V 200MA 2NS DO-35. 

Add the following note: 

If A15CRI, 2 are replaced, A15R2I* (factory select resistor) may have to be changed also. The allowable 
range for R2I is 562 Ohms to 5.62K Ohms. 
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ERRATA (Conl'd) i ' 

Pogc 6-17, Table 60: ' 

Change AI6C8 lo HP Part Number 0160-3048, CD 2, CAPACITOR-FXD ijOOO PF± 1% 100 VDC MICA. 

Page 6-18, Tabic 6-3: ’ ' 

Delete A18XUI through AI8XUI2 IC sockets. 

Pogc 6-19, Table 6*3: 

Change AI9RI3 lo HP Port Number 0698-3433. CD 8, RESISTOR 28.7 1% .12; p Tf>0 1 100. 

Change Al9RI9to HP Part Number 0757-0400, CD 9, RESISTOR 90.9 PXi .I25W FtC»-0± 100. > 

Pogc 6-20, Table f;3: ' 

Change AI9R46 to HP Part Number 0757-0275, CD 6, RESISTOR 113 1% .125 W FTC«0± |00. 

Change A19R50 to HP Part Number 06984096, RESISTOR 80.2 1%.I25WFTC*-0±100, 

Chapge \I9R54* lo HP Port Number 0757-0276, RESISTOR 61.9 1% .125W P TC-OilOO (FACTORY 
SELECTED), 

Qtangc AI9R59 to HP Port (dumber 06984037, RESISTOR 42.2 1%.125W FTC-0± 100, 

Change AI9R53 to HP Part Number 0698-343 3, RESISTOR 28.7 1%,I25WFTC-0±100. 

Delete A19XUI through AI9XU3 IC sockets. 

Poftc 6-21, Table 6-3: 

Change B1 to HP Part Number 31604)206. CD I, i 

Change C3,C9,C|9,C2I, and C40 to HP Part Number 01,60-2437, ' 

Change C33 to HP Part Number 0160-0181, 

Change C47 to HP Port Number 0160-3043' Dual Capacitor 5000 PF, 250V, 1 per. Delete C4S. 

Change J1 Nut ^cx (HP Part Number 5020-^258) to HP Part Number 08410-20065, CD 7, QTY 2. 

Page 6-22, Table 6-3: . ’ 

Add R6, HP Part Number 0757-0442, CD 9, RESISTOR lOK I%.I25W FTC-0 1 100. 

AddR7, HP Port N7mberi0757-0442 CD 9. RESISTOR lOK l%.125WpTC«0±l00. 

Following SI, add SIMP), HP Part Number 08410-20065, CD 7, NUT> KNURLED HEX. 

Following Tl', odd TIMPI Ihw T1MP4, HP Port Number 2510-0300. CD 8, Screw 8-32 1,875 IN LONG. 

Change W12 to HP Part Number 0841040069. 

ChangeWI4to'HP Part Number 08410-60068, , ' 

Page 6-23, Table 6-3: > 

Add the following parts' Under ’‘Miscellaneous Ports" : 

084104)0079; CD; QTY I; LATCH. OXED HOUSING. ' ' 

08^104)0080; CD; QTY 1; LATCH, MOVABLE HOUSING, 

I Page 6-24, FlgUie 6-lt 

Add the following prior to Item 3; 



Rflf- 

Oeslg. 


HP Part 
Number 


CD 

» 


Qty, 


Description 


2A 


3I60-Q2I4 


1 


i 


Fan Grille 




3060-0066 


9 


4 


Flat Washer 


t 

1 ^ 


1^420-0001 i 

I ' 


’ ' 'V 


4 


NUT-HEX-W/LKWR 6-32-TND 
,109-IN-THK 




2360-0205 

1 


J 


4 


SCREW-MACH 6-32 ,75-IN-LG 
PAN-HD-POZI 




21|)0-0006 


1 


4 


WASHER-LK HLCL NO. 6 .141- 
IN-ID ' 
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ERRATA (Cont’d) 

Page 6-27, Table 6-4i 

Delete all rebuilt sampler assemblies for Al and A2> 

Add under the description for A3QI Ihrougli A3Q7 the following noiatlont "(Alternate part is HP Pott Number 
185<W)378, 2N5109, CD 7)" 

Add the foltpwing part; 

AJC17* 016(M789, CD 5, QTV KCAPACITOR-FXD 15 pf ±5% lOOVDCCER 0±30, 

Add the HP Part Number to tht following Reference Designators; 

AlCRl and A2CRI ■ HP Part Number 084 1 1.60043, CD 6, 

AICR2 and A2CR2 • ^P Port Number 08411.60041, CD 4. 

Add the following sentence to the Description of AlCRl, AICR2, A2CR1, A2CR2: 

See Service NotcB4IIA'4A for replacement Instructions. 

Page 6*30, Table 64: 

Change A7Q1 and A7Q2 to, HP Part Number 1854-0048, CD 8 (Recommended Replacement), 
aangc A7R7 to HP Part Number 07574)41 8, CD 9, Resistor 619 1%. ,125WFTC-0a:100, 
aange A7R9 to HP Port Number 06984)024, CD 7, Resistor 2.I6K 1% ,5W FTC-0± 100, 

Char.se A7RI2 to HP Part Number 06984)024, CD 7, Resistor 2.16K ,5W F TC-0± 100, 

Change A7R8 and A7R11 to a factory selected value by adding nn asterisk (*) to the reference designator. 

Add a note prior to A7R8 as follows; 

NOTE 

Thfl resislors selecled lor A7R8 and A7R11 must ba lha aarne vaiua, 

Page 6‘31, Table 6-4; 

Change Wl to HP Part Number 08411.60045 and odd to the description; 

"Includes cable adapter, HP Part Number 0841 1-20047 for replacement on instruments prior to Serial Number 
9344)1096." 

Page 6*35, Figure 6>5; 

Change item 27 to HP Port Number 0841 1.60045 and add to the description; 

"Includes cable adapter, HP Part Number084l 1-20047 for replacement on instruments prior to Serial Number 
9344)1096. 

Add Reference Designation 29 HP Part Number 91704)874 CD 3 CORE SHIELDING-BEAD (INSUUTED), 
Foctory Selectee- 

Add Reference Designation 30 HP Port Number 08411-20042 CD 1 FOAM. 

Add Reference Designation 31, HP Part NumL*er 7120-7721, CD 9, Label, I.D., 841 lA. 

Add Reference Designation 32, HP Part Number 91704)016, CORESHIELDING-BEAD (not insulated). Factory 
Selected. 

All schematic diagrams in Section 8; 

In the notes on all schematic diagrams, change reference to general notes li^m Figure 8-10 to Figure 8-12, 
Page 8-35, Rgbre 8-27; 

Add A3C17* between TP9 (the Junction ofQI emitter and R12 and R13) and ground. 

Add to the notations under A3Q1 through A3Q7 the following: "or 1854-0378," 

) 

Page 8-37, Flgute 8-30; 

On the 84li«A4 Schematic Diagram change the value of A4RI4* to 75, 

Poge 8-39, Figure 8-33: 

On the 8411A-A7 Schematic Diagram, odd nn asterisk (•) to A7R8 and A7R11, 

I On the 841IA-A7 Schematic Diagram change ,\7Q1 and A7Q2 to HP Part Number 18544)048. 

On the 841IA-A7 Schematic Diagram chengc the value of A7R7 to 619 Ohms. 

On the 841IA-A7 Schernatic Diogiom change the values ofA7R9 and A7R12 to 2610 Ohms, 
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ERRATA (Qont'd) 

Page 8*43, Figure 8*39: 

Change Ihc value of AI6C8 lo 8000 pF, 

Service Sheel 4 

Page 8*41, Figure 8*36: 

Dclcic “(SilE NOTE 2)” next lo A12Q6 and A14Q7. 

Add 'T!iEE NOTE 2)‘* next to AI2Q7 and AI4Q7. 

Add the following note; 

4. AUCR5 AND AI2CR6. A14CR5 AND A14CR6 ARE A MATCHED PAIR. REPUCE IN PAIRS. SEE 
TABLE OF REPUCEADLE PARTS, 

Add ‘*(Skl» NOTE 4)" Next to A12CR5, AI2CR6, AI4CR5 and AI4CR6. 

ServIco Sheet 6 

Page 8*43, Figure 8-39: 

Delete J17 REF connector. 

p 

Page 8*47, Figure 8-43: 

Under the *'AGC Monitor^* portion of the schematic, change the value of R32 to 6l.9Kand add an asterisk. 

Service Sheel 6 

Page 8>4S, Figure 8*42: 

Add an asterick (*) to A13C8, 

Service Sheet 8 

Page 8-49, Figure 6-47: 

Add an osterisk to C4, 

I 

Page 849, Figure 848: 

Delete JI6 TEST AMPL connector. 

Change 35 TEST PHASE connector to JI5 and delete reference to OPT 005, 

Add a capacitor in pamllel with C4 with the nouiiicp "CS" (Sec Note 2).'’ 

Add Note 2 at the traiiom of the page; 

*'C5 Is not normally loaded at the factory.” 

Page 8-51, Figure 8-51: 

Change A4RI5 to 464 Ohms, 

Chongc the gain notation above 03 to ”10 dB (X3:2),” 

Service Sheet 10 

) 

Poge 8-53, Figure 8-54: 

Change A5QI, A5Q2 and A5Q3 to HP Pan No, 1854-0404, 

Change A5R3 to 7500 Ohms, 

Seivice Sheet 11 

Page 8-53. Figure 8-57: 

Change R6 SWEEP STABILITY potentiometer to A1R27. 

Change AIR27 wiper connection from 4- 20V side of potentiometer to the XA7 pin 7 slje. (This is the recom- 
mended connection,) 
aange A7Q8 to HP Pftrt No. 18544)404. 

Change A7RI8 to 73K. 
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ERRATA (Oonl*d) 

Sirvlet Shed 13 
Page 6-6l» Figure 8>S2f 

AddAIOFI FUSE,3 ASLO*DLO,in the line from ihc orange wire conneciion(TmnsformcrTI sccondory 15 VAC 
winding) 10 thejuncilon point of AI0CR5 and AI0CR6, 

Change C47 toC47A. 

Change C48 to C47D» 

Page 8>63, Figure 8>64; 

Change A9R19* to lOK. 

Change A9R21* to 5.UK. 

QangeA942lMol5K. 

Setvice Sheet 14 

Poge 8*S3, Rgure 8-64: 

Change C43 (located at the lower left side of the schematic) to C4I. 

CHANGE 1 

Page 6-13, Table 6-3: 

Chanje AI2CI0 to HP Pan No, 01404)221 CD 5 CAPACITOR-FXD 220PF± 1% 300 VDC MICA. 

Change AI2LI to HP Port No, 91404)477 CD2 INDUCTOR RF-CH-MLD 270NH 1% .105 DX .26LO, 

Page 6-15, Table 6-3: 

Change A14C10 to HP Port NO, 01404)220 CD 4 CAPACITOR-FXD 200PF± 1% 300 VDC MICA. 

Change AMU to HP Part No. 91404)477 CD 2 INDUCTOR RF-CH-MLD 270NH 1% .105DX .26" -0, 

Page 8-41, Figure 8-36: 

Chonge value of AI2CI0 to 220 pF. 

Change value of AI4CI0 to 200 pF. 

Change value of AI2L1 and AI4L1 to 270 nH. 

CHANGE 2 

Pogc 6-27, Table 64: 

Add A3RI4 and A3R15 HP Part No. 06984037 CD 0 RESISTOR 46.4 1% . 125 W F TC- ♦ 100. 

Page 8-35, Figure 8-27: 

Add A3R14 46.4 ohms in series with A3Z4 and test point A3TP7. 

Add A3RI5 46.4 ohms In series with A3Z5 and test point A3TP7, 

CHANGES 

Poge 5-15, Pamgraph 5-15: 

Qange voltage level In the DESCRIPTION and step d to 10,0 Vdc. 

Page 6-5, Table 6-3: 

Chonge AIR28 to HP Port No. 0698-3161 CD 9 RESISTOR 38, 3K 1%,125W FTC- e: 100 Mfr. Code 00746 Mfr, 
Pan No. CRBI4, 

Qctviea Shaet 11 ' 

Page 8-55, Figure 8-57: 

Change value of A1R28 to 38.3K. 
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CHANGE 4 

Pngc 6-8, Table 60! 

Chongc A6Q2 to HP Part Number 1854-0882, Clicck Digit 8, 

Pogc 6-14, Tobic 6-3: 

Chongc AI3Q4 to HP Part Number 1854-0882, Clicclt Digit 8. 

Poge 805, Figure 8-42! 

Change the HP Port Number for AI3Q4 to (854-0882. 

Pogc 8-53, Figure 8-54; 

Change the HP Part Number for A6Q2 to 1854-0882. 

CHANGE 6 

Page 6-8, Tobic 6-3: 

Change A6YI to HP Port Number 04IO-(392, 

Pogc 6-19, Table 6-3: 

Chonge AI9Q6 through AI9Q34 to HP Port Number 1855-0420, 

Page 6-23, Tobic 6-3; 

Add os the lost entry to “MISCELUNEOUS PAIITS‘*:HP Port Number 084(0-20057, CD 7, HEAT SINK 
SUPPORT BRACKET. 
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CHANGE 6 

This change Incorporates mother boards within the fixed and movable castings to replace actual \vliing harneisses that 
Interconnect the boards and carry signals and power to and from the boards mounted In the castings, Dasicnily, this 
change does not modify the Ibnctlons ofthe circuits but moves some ofthechassls-mountcd components onto the two 
new mother boards. 

Page 6>20, Table 6-3; 

AHer the description ofA20,add the following note; To Improve isolation between Test and Reference channels in 
on HP 8409 sytem, order HP 8410 Retrofit Kit, having HP Port Number 08410-60157, CD 2. 

Add 0 Mother Board to the Fixed Housing as follows: 



Reference 


HP Pspt 




OL 


Descriotion 


Destonstor 


Nyaber 








AZO 


0641G>60L37 


6 


1 


t1OTH5RB0ARD, FIXED HOUSING 


A20Ct 


Ol60>Dllb 


1 


4 


CAPACITOR-FXD 6,8UFM0X 35VDC TA 


A20CZ 


0ie0<QU6 


1 




CAPACITOR-FXD 6,8UFH0X 35VDC 7A 


A20C3 


0160-4831 


3 


6 


CAPACITOR-FXD 4700PF +10X 100 VDC CEP 


A20C4 


0168-4631 


3 




CAPACIKIR-FXD 4700PF +10X 100 VOC CEP 


AZOCS 


0160-4631 


7 




CAPACITOR-FXD 4700PF HOX 100 ''OC CEP 


A20C6 


0160-4631 


3 




CAPACITOP-FXD 4700PF +lflX IOC 'JDC CEP 


A20C7 


0160-4831 


3 




CAPACirOR-FXD 4700PF +10X IJC VOC CEt 


A20CG 


0160-4331 


3 




CAPACITOR-FVl 4700PF +10X lOO 'JDC CEP 


AZ0C9 


0160-0116 


1 




CAPACITOR-FXD 6.8UF UOX 35VDC TA 


A20CIO 


0160-0116 


1 




CAPACITOR-FXD 6.3UF +10X 35VD: 7h 


A20LL 


9140-0114 


4 


6 


INDUCTOR RF-CH-hLD lOUH lOX .litD .S55L 


A20L2 


9140-0U4 


4 




INDUCTOR RF-CK-NLD lOUH lOX .166D .3S5L 


A20L3 


9140-0114 


4 




INDUCTOR RF-CH-hLD iCW lOX .led ,3 c5l 


A20L4 


9140-0114 


4 




INDUCTQF RF-CH-HLD lOUH Ifll ,h6D 3E5L 


A20L5 


9140-0114 


4 




INDUCTOR RF-CH-HLD lOUh lOS ,lc6D . 


A20L6 


9140-0114 


4 




INDUCTOR FF-CH-HLD lOUH lOX .IccD .3SSL 


A20XAU 


1251-2035 


9 


6 


CQNNECTOR-PC EDGE 15-COIIT/PGH 2-F0-4E 


A20XA12 


1251-2035 


9 




CONNECTOR-PC EDGE IS-CONT/ROU 2-PGyS 


A20XA13 


1251-2035 


9 




COfINECTCR-PC EDGE 15-CONT/R0d 2-»OiE 


A28XAU 


1251-2035 


9 




CONNECTCfi'PC EDGE 15-CONT/RQU 2-PCi5 


A20XAIG 


1251-2035 


9 




CONNECTOR-PC EDGE 15-CONT/oCU 2-PCHS: 


A20XA16 


1251-2035 


9 




CQNNECTOR-PC EDGE lE-CONT/RCU 2-PCyS 



12 




HP8410C/84IIA 



I 



, 08410,90521 



CHANGE 6 (Conrd) 

Add Mother Board to the Movable Housing as follows; 



Reference 


HP Part 


CL 

1 




DeBCriotl9p 


Desionator 


Ngisber 










03410-60136 


9 


1 


HOTHEPBOARD, HOVABLE HGUSINC 


A21CL 


0160-2199 


2 


1 


CAPACITOR-FXD 30PF f6S 30OVDC H1C4 


A2LC2 


0160-4031 


3 


5 


CAPACITQR-FXD 4700PF lOO^OC CEI 


A21C3 


0160-2200 


6 


1 


CAPACITOR-FXD 43PF tS.? 300VDC PICA 


A21C4 


0160-4331 


3 




CAPACITOR-FXD 4700PF +10S lOOVDC CEf 


i^21CE 


0160-4031 


3 




CAPACITOR-FXD 4700PF +10S lOOVDC CEP 


1^2106 


0160-4631 


3 




CAPACITOR-PXD 4700PF +10X lOtVDC CEF 


A21C7 


0140-0177 


0 


1 


CAPACITOR-FXD 400PF UX 300VDC I1ICA 


fi2ice 


0160-4031 


3 




CAPACITOR-FXD 4700PF HOX lOflyOC CEF 


A21LI 


9140-0098 


3 


1 


INDUCTOR RF-CH-HLD 2.2UH lOX 


A21L2 


9140-0114 


4 


4 


INDUCTOR RF-CH-HLD lOUH 101 ,lt6D .385L 


A21L3 


9140-0114 


4 




INDUCTOR RF-CH-HLD lOUH lOX .166D .3851 


A21L4 


9140-0114 


4 




INDUCTOR RF-CH-HLD lOUH Ifll ,166D .355L 


A21L5 


9140-0114 


4 




INDUCTOR RF-CH-HLD lOUH lOX .16bD .385L 


A21L6 


9100-2230 


5 


1 


INDUCTOR RF-CH-HLD 150NH 31 .IboD .3S5L 


A21R1 


0757-0442 


9 


2 


RESISTOR lOK IX .IZ5W F TCeO+lOl 


A21R2 


0757-0442 


9 




RESISTOR lOK IX ,125U F TC«OnOO 


A21XA4 


1251-2036 


9 


6 


CONNECTOR-PC EDGE IS-CONT/ROW 2-PGOtS 


A2UA5 


1261-2035 


9 




CONNECTOR-PC EDGE lE-CONT/ROU 2-F0'<S 


A21XA6 


12E1-2035 


9 




CONNECTQR-PC EDGE IS-CONT/POU 2-PQUS 


A21XA7 


1251-2035 


9 




CONNECTOR -PC EDGE 15-CONT/RQW 2-FOyS 


A21XA6 


1251-2036 


9 




CONNECTOR-PC EDGE 15-COKT/POU 2-oOHS 


A21XA? 


1251-2035 


9 




CCNNECTOR-PC EDGE 15-CONT/RGW 2-FC'-’S 



Pogc6-2Mablc6-3: 

Delete the following components; 

C4, C6, C8, CIO, C12, CI4, CI6, CIS, C20, C22, C32 through C38, and C40, 

Page 6*22, Table 6-3; 

Delete the following components; 

Li through LI 2, R6, R7, and XA4 through XA6. 

Poge 6-23, Tobic 6-3; 

Delete the following components; 

XA7 through XA9 and XAll through XAI6, 

Change Fixed Connector Cover from HP Port Number 08410-00059 to 08410-00076, CD 8. 
Change Movable Connector Cover from HP Part Number 08410-001 1 to 08410-00077, CD 9, 
Add under Miscellaneous Parts the following HP Part Numbers; 

08410-20063; CD 5; QT I; CASTING, RXED 
08410-20064; CD 6; QT I; CASTING, MOVABLE 
0360-0042; CD 4; QT 2; TERMINAL-SLDR LUG PL-MTG FOR-#6-SCR 
0624-0077; CD 5; QT 116; SCREW-TPG 4-40 ,312-IN-LG PAN-HD-POZI 
2190-C017: CD 4; QT 8; WASHER-LK HLCL NO, 8 ,168-IN-ID 
2190-0124; CD 4; QT 9; WASHER-LK INTL T NO. 10 ,195-IN-ID 
2360-0331; CD 6; QT 4; SCREW-MACH 6-32 ,25-IN-LG PAN-HD-POZI 
2510-0103; CD 9; QT 8; SCREW-MACH 8-32 ,375-IN-LG PAN-HD-POZI 
2510-0048; CD 1;QT 2; SCREW-MACH 8-32 ,438-IN-LG 82 DEG 
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CHANGE 6 (Conrd) 

Piibc 8.4|, Figure 8*36; 

Chonge XAI2 lo A20XAI2 In two places. 
Change XAI4 to A20XAI4 In two plaas, 

Page 8-13, Figure 8*39: 

Change XAI6 to A20XAI6 in four places. 

Page 8-43, Figure 842: 

Change (.7 to A20L4. 

, Change Cl^ to A20C6, 

Change LB to A20L3, 

QanfcstClBlo A20C5. 

Change XA13 to A20XAI3 In two places. 

Page 847, Figure 845; 

Change XA13 to A20XAI5 In two places. 

Page 849, Figure S48: 

Change C37 to A20C9. 

Change C3S to A20CI0 

Change XAll to A20XAU In two places. 

Page 8*31, Figure 8*51; 

Change XA4 to A21XA4 In two places. 

Page 8*53, Figure 8-54; 

Change C20 to A2IC4. 

Chrnp; C22 to A21C5. 

Change C33 to A2lCt, 

Chance C34 to A2iC3. 

Otange U2 to A2ILI, 

Change 'C^^5 to A2IXA3 in five places. 
Change XA6 U) A21XA6 in two places. 

Page 8*55, Figure 8*57; 

Change C32 to A2IC7 

Change Lll to A21L6 

Change XA7 to A2IXA7 In five places, 

Ciange XA8 to A21XA8 In four places, 

Page 8-39, Figure 8*60; 

Change C4 10 A21C2. 

Change C6 to A20C7, 

Change C8 to A20C4. 

Change ClO'to A2IC6, 

Change C12 to A20C8. 

Change C14 to A20C3. / 

Change LI to LA21L2. 

Change L2 to LA20L6, 

Change L3 to LA20L2. 

Change L4 to A21L5, 

Change L5 to A20L5, 

Change L6 to A20LI. 
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CHANGE 6 (Conl'd) 

Page 8-63, Figure 8-64: 

ChongeC40lo A21C8. 

Change R6 lo A21RI. 

Change R7 to A21R2. 

Qiange XA9 lo A21XA9 In two places, 

Page 8-69, Figure 8-69: 

Change C40 to A21C8. 

Qange R6 to A21RI, 

Change R7 to A21R2. 
aiangeXA9to A2IXA9, 

Change XA7-I5 to A21XA7-I5, 

Change XA8-14 to A2IXA8-I4. 

Change XA8-6 to A2IXA8-6, 

Change XA8-1 to A21XA6-I 
Change XA7.10 to A2IXA7-I0. 

Qange XA7-1 to A2ir.A7.|. 

Qange XA5-: to A21XA5-I. 

Change XA7-13 to A21XA7-I3, 

/^d additional pages aOer Page 8-«9 containing Figures 8-70 through 8-73 (CHANGE 6) supplied in this 
document 

CHANGE? 

Page 6-22, Table 6-3: 

Add W17, HP Part Number 812(WX)52 CD 6 COAXIAL CABLE. 

Add W17MPI, HP Part Number 03604)053, GROUND LUG, 

Add W18, HP Part Number 81204)052, CD 6, COAXIAL CABLE, 

Add W18MPI, HP Port Number 03604)053, CD 7, GROUND LUG. 

Page 8-41, Figure 8-36: • 

Add “WI8'* on coaxial cable line between J7 and A20 XAI4 pin 13, 

Add “ W1 7’* on coaxial cable line between J8 and A20XA 1 2 pin 1 3, 

CHANGES 

Page 5-2, Table 5-1: 

Under 841! A, odd A7R23, VTO tipper frequency limit, Rgure 8-32, Paragraph 5-19, 

Page 5-3, Table 5-2: 

Under 841 1 A. add A7R24, VTO frequency limit, Range of values - 100 to 2, 610 ohms, Figure 8-32, Paragraph 



Page 5-22, Paragraph 5-19: 

At the end of step f, add the following: 

Ifthe range of A6RI6 Is not sufRclent, set A6R16 to the highest frequency, then adjust A7R23 for 155 MHz If 
this frequency still cannot be obtained, select the value of A7R24 In the range of 100 to 2, 610 ohms," 

Page 6-30, Table 6-4: 

Add A7R23. HP Part Number 2100-1986, CD 9, ResIsior-TRIMMER IK 10% IT, 

► Add A7R24-, HP Part Number 07574)401, Resistor lOOD, 1% .05W (Factory Selected Value). 
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CHANGE 8 (Gonl’d) 

Page 8-39, Figure 8-32{ 

Change the drawing for A7 to the one contained in this change sheet. 

Page 8-39, Figure 8-33: 

Delete A7Z2 ond add in its place two resistors in scries, A7R23, voriabic 1000 ohm on left side, ond A7R24*, fixed 
100 ohm on right side (connected to basv> ofQI). 

CHANGE 0 

Page 6-18, Table 6-3. 

Change AI9 » HP Part Humber 08410-60156, CD 1. 

Page 6-20, Table 6-3: 

Change A19S1 to HP Part Number 3101-2419, CD 8, SWITCH-SL DPDT SUBMIN ,5A 125 VAC PC. 

Page B-67/B-68, Figure B-68: 

in the upper left-hand comer of the schemotic, change A19 Frequency Range Assembly to HP Part Number 
0B410-60156. 

CHANGE 10 

Page 6-29, Table 6-4; 

Change AS to HP Part Number 0S411-60049, CD 2. 

Change A5C3, and A5C5 throughA5CI2toHPPartNumber0160-4832,CD4,CAPACITOR-FXD.0IUF±l0% 
lOOVDCCER. 

Change A5C13 to HP Part Number 0121-0459, CD 1, CAPACITOR-V TRMR-CER 8-50 PF 350V PC-MTG. 
Page 8-37, Figure 8-29; 

Replace the 841I-A5 Parts Location diagram with the one supplied in this change sheet. 

Page 8-37, Figure 8-30; 

In the upper left-hand comer of the A5 schematic, change A5 Test Preamplifier Assembly to HP Part Number 
08411-60049, 

CHANGE 11 

Page 6-5, Table 6-3; 

Add AlAl HP Part Numbcr08410-60160, CD 7, Attenuator assembly; Includes A2 and A3 ottenuator assemblies, 
and the associated cables and brackets. 

Change the A2 Cable Assembly, Amplitude Vernier (out) >Mth HP °art Number 08410-6027 to HP Part Number 
08410-60167, CD 4. 

Add A2AI HP Part Number 084IO-60I6I, CD 8, board assembly 0-9 dB attenuator, 

Change A2RI & R4 to HP Part Number 0699-1555, CD 3, Resistor 238,4 .1% ,05W F TC-0 ± 10, 

Change A2R2, R3, R5, R6to HP Part Number 0699-1560, CUO, Resistor 2.209K .1%.05W FTC-0 s 10. 
Change A2R7, RIO to HP Port Number 0699-1554, CD 2, Resistor 116,1 ,1% .05W FTC-0± 10. 

Change A2R8, R9, Rll, RI2 to HP Part Number 0699-1562, CD 2, Resistor 4.362K ,1% .05W F TC-0+ 10, 
Change A2R13 to HP Part Number 0699-1553, CD I, Resistor 57,69 ,1% ,05W F TC-0 S: 10, 

Change A2R14, RI5 to HP Part Number 0699-1563, CD 3, Resistor 8, 695K.1%.05W FTC -OtlO, 

Change A2SI to HP Part Number 3100-1953, CD I, 

Change A3 assembly to HP Part Number 08410-60164, CD 1, 

Add A3A1 HP Port Number 08410-60162, CD 9, Bd Assy 0-60 dB attenuator. 

Add HP Part Number 08410-60168, CD 5, Coble Assembly, Switch Connect. 

Add HP Pnit Number 08410-60166, CD 3, Cable Assembly, Attenuator, 

Change A3C1 to HP Part Number 0160-4801, CD 7, CAPACITOR-FXD lOOpf r 5% lOOVDC CER. 
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CHANGE 11 (Oonl'd) 

Page 6-5, Table 6-3: 

Change A3LI lo HP Part N|Jmber 9140-0981, CD 3, COIL 2000 uH 5% Q- 55. 

Change A3PI, R7, RI3 to HP Part Number 0699-1561, CD I, Resistor 2.475K .1% ,05W F TC-0 1 10. 

Change A3R2, R3, R8, R9, RI4, RI5 to HP Part Number0699-I557,CD 5, Rcsistor6l I.I .l%.05W FTC-Os 10. 
Change A3R4, RIO. R16 to HP Part Number 0699-1558, CD 6, Resistor 71 1,5 ,1% ,05 W F TC-Oe: 10. 

Change A3R5, R6, IU». U|7 ru 7 , R|g lo HP Part Number 0699-1559, CD 6. Resistor 962.5 .1% ,05W F 
TC-0±10. 

Change A3RI9 to HP Part Number 0699-1 556, CD 4, Res itor 500 .1% .05W FTC-0± 10. 

Oange A3SI to HP Part Number 3100-1953, CD I, 

Page 6-22, Table 6-3: 

Add MPI HP Part Number 08410-0014, CD I, front mounting bracket. 

Add MP2 HP Part Number 08410-00082, CD 6, rear mounting bracket. 

Change W5 to HP Port Number 08410-60165, CD 2, 

Delete WIO Coble Assembly, Alienuaior, 

Page fl-70: 

Add Figures 8-74 and 8-75 (CHANGE II) supplied in this Change Supplement. 

CHANGE 12 

Page 6-6, Table 6-3; 

Change the A5 assembly to HP P/N 08410-60175, CD 4. (Recommended Replacement) 

Qonge A5C4 to HP P/N 0160-2930, CD 9. 

Change A5C5, C7, C8, C9, C14, CIS to HP P/N 0150-0093, CD 0. 

Page 6-7, Toble 6-3: 

Delete A5CR9 andCRIO, 

Change A5L3 to HP P/N 9100-3315, CD 9, INDUCTOR RF-CH-MLD 820NH 5% .166DX.385LG. (Recom- 
mended Replacement) 

Change A5QI & Q2 to HP P/N 1854-0475, CD 5, QTY 2, TRANSISTOR DUAL NPN SI TO-18 PD- 750MW. 
Change A5R3* and R6* to HP P/N 0757-0442, CD 9, RESISTOR lOK 1% ,I25NV F TC-Oi 100. 

Page 8-53 

Replace the A5 Parts Location Diagram with the one supplied in this document. 

Replace the A5 Schematic Diagram Emitter Followers Ql and Q2 with the partial diagrams supplied in this 
document 

CHANGE 13 

Page 6-15, Table 6-3: 

Change the AI5 assembly to HP Part Number 08410-60155, CD 0 (Recommended Replacement). 

Page 6-16, Table 6-3: 

Add AI5R39, HP Part Number 0698-0084, CD 9, Resistor 2.I5K 1% .I25W FTC -0 - 100, 

Page 8-47, Rgure 8-44: 

Replace the A15 Ports Location Diagram with the one supplied in this document. 

Page 8-47, Figure 8-45: 

Change the schematic. Figure 8-45, as shown in the partial Figure 8-45, supplied in this document. 
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CHANGE 14 

Page 6*1 1, Table 60: 

Change ilic AlO assembly to HP Part Number 084I0-60I69, CD 6 (Recommcmled Rcptaccmcm), 

Delete AIOAI (HP Part Number 08410-6050) and alt parts for the AlO At assembly on Pogc 6-11 and Page 6-12. 
Replace the AtO and AIOAI pans list with the one provided below; 




Ref. DeslQ, 


HP Part No. 


GD 


Qly 


CI-2 


0180-2603 


5 


2 


C3 


0180-2292 


8 


1 


C4-7 


0180-2811 


7 


4 


C8 


0180-2697 


7 


1 


C9 


0180-2661 


3 


1 


CIO-II 


0180-0089 


7 


2 


CRI8 


1901-0026 


3 


8 


FI 


2110-0332 


8 


1 


Ql-2 


1834-0477 


7 


2 


Q3-6 


1833-0281 


9 


4 


RI-2 


0698-3447 


4 


2 


R3 


0698-3437 


2 


1 


^ R4-3 


0698-7401 


8 


2 


R6 


0737-0280 


3 


1 


R7-8 


2100-3302 


9 


2 


R9 


0698-3433 


0 


1 


RtO-ll 


0737-0438 


3 


2 


RI2 


0698-0083 


0 


1 


RI3-I5 


0698-3133 


1 


3 


TPI-3 


1231-0600 


0 


3 


Ul 


1826-0423 


4 


1 


U2-3 


1826-0323 


3 


2 


U4-3 


1826-1288 


1 


2 



Doscriplion 

CAPACITOR-FXD 7200UF H*75-IO% 50VDC AL 
CAPACITOR-FXD 3900UF +73-10% 30VDC AL 
CAPACITOR-FXD lOUF ±20% 33VDC TA 
CAPACITOR-FXD lOUF ± 10% 23VDC TA 
CAPACITOR-FXD tUF ± 10% 50VDC TA 
CAPACITOR-FXD lOUF +30-10% I50VDC AL 
DIODE-PWR RECT 200V 750MA DO-29 
FUSE 3A 123V NTD .23X.27 
TRANSISTOR NPN 2N2222A SI TO-18 PD 500MW 
TRANSISTOR PNP2N2907ASI TO-18 PD-400MW 
RESISTOR 422 1% .123W F TC-0 ± 100 
RESISTOR 133 1% .I25W F TC-0 ± 100 
RESISTOR L71K.I%.I25W FTC-0± 100 
RESISTOR IK I%.I23W FTC-0 ± 100 
RESISTOR-TRMR 200 IO%CTOP-ADJ I7TRN 
RESISTOR 38.3 1% .I25W F TC-0 ± 100 
RESISTOR 5.1IK 1% ,I23W FTC-0 £ 100 
RESISTOR 2.6IK 1% .I23W FTC-0± 100 
RESISTOR 4.64K 1% ,I23W F TC-0± 100 
CONNECTOR-SOL CONT P/N I.14-MM-DSC-S2-SQ 
IC V ROLTR-ADJ-POS I.2/37V TO-3 PKO 
1C V RGLTR-ADJ NEC I.2/37V TO-3 PKG 
IC V ROLTR-V-REF-FXD 2.462/2.538V TO-46 




Poge 8-37/8-38: 

Delete the circuit description for the AtO power supply, 

Poge 8-59, Figure d-39: 

Replace the pans location diagram with the one supplied in this document. 

Poge 8-39/8-61, Figure 8-60 and Figure 8-62: 

Replace the AlO ond AIOAI +20V, ~20V, and - I IV power supply schematics with the ones supplied in this 
document. 
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CHANGE 16 

Pbbc 6-20, Tabic 6*3: 

Add ihe following; 

A22, 08410-60171, CD 0, QTY I, BOARD ASSEMDLy-MOTHERDOARD, 28480, 084IO-6OI7I, 

A22CI, 0160-0939.CD4 QTY I, CAPACITOR-FXD 430PF *5% 300VDC MICA, 28480, 0)60-0939. 

A22CR1, 1901-0030, CD 3, QTY I, DIODE-SWITCHING BOV 200MA 2NS DO-35, 02237, FDH 6308. 

A22JI, 1231-5905, CD 8, QTY I, CONN-POST TYPE , lOO-PIN-SPCO 24-CONT, 03206, 6561 M24. 

A22J2, 125I-025I, CD 7, QTY I, CONNEaOR 26-PIN FCIRC STANDARD, 04486, M53I02A28-I25. 
A22J3,J4,J5, 1231-1626, CD 5, QTY 3, CONNECTOR-PC EDGE 12-CONT/ROW 2-ROWS, 28480,1251-1626. 
A22LI, 9100-2249, CD 6, QTY I, COIL-MLD 130 NH IO%Q-34 .095DX.23LG-NOM, 28480, 9100-2249. 
A22MPI, 0380^)066, CD 4, QTY 4, SPACER-RVT-ON .25-IN-I-0 ,152-IN-ID, 041461. 

Page 6-21, Table 6-3: 

Dclcic C46. 

Page 6-22, Table 6-3; 

Delete U3 

Page 6-23, Table 6-3: 

De!fteXAl7,XAl8,XAl9. 

Under Miscellaneous Parts, add the following: ' 

08410-00083, CD 7, QTY I DECK. 

08410-60172, CD I, QTY I, CABLE ASSEMBLY SEARCH SIG.(OREY). 

084I0-60I73, CD 2, WIRING HRNS: SIG. 

08410-60174, CD 3, CABLE ASSEMBLY (WHITE). 

Page 8-65, Figure 8-66; 

Change all references to XA18 to A22XA18. 

Change oil references to XAI9 to A22XAI9 

Page 8-68, Figure 8-68: 

Change all references to XA18 to A22XAI8, 

Change all references to XA19 to A22XAI9 
Change C46 to A22C1. 

Change LI 3 to A22L1. 

Page 8-69/8-70, Figure 8-69: 

Change the upper left comer ofthc schematicas shown in P/0 Figure 8-69, Si'gn.d IVinVi/? Diagram (CHANGE !3) 
supplied in this document. 

Add the Figure 8~76, A32 Aitembly Parti Location (CHANGE 13) supplied in this document, 
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CHANGE 16 

Page 6-21, Table 6-3 

Add C49 HP Part No, 0160-5093, 0,33 )iF capactior, 250V 
Add R8 HP Part No. 0689-1055, IM rejisior .5W, 250V 

Page 8-61, Figure 8-62 
Add R8 and C49 as shown below; 
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Figure 8-72, 8410%UI Parts Location (CHA NGE 6) 
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Figure 8-73,' Hiring Connecnons to Movable Housing (CffA ^GE 6 ) 







j 




HPS>t)0t]/B4IIA 



i)l}4lfl-9052l 














HP84IOC/84I1A 



08410-90521 





Figure 8-44, HP 84WB - AI5 Parts Locations (CHANGE 13) 
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MANUAL CHANGES 



MANUAUDENTIFiaATION 



Manual Change suppIcmeniB are tfiviscd as otlon as nccesjary 10 Keep monuDlsns u i< iw.t h 
cuffent and accurate as possible. Hewlett-Packard recommends that you pen- nUmuBr. 8*»I01 J/h4I I A 

odically request the latest edition ol this supplement. Free copies ore evallable Irom Pflnlfld; J unc/Aug. 1979 

all HP nttices. When requesting copies, quote the manual Idenllhcalion Inlormolion Port Number; 084 1 0>9052 1 

frorr your supplemenl. or the model number and print date horn Ihc title page ol the 

manual. 

This supplement contains imponont information for correcting manual errors and for adapting the 
manual to instruments containlhB improvements mode after the printing of the manual, 

To use this supplement, make all ERRATA corrections and all appropriate serial number related changes 
indicated in the tables below, 

k “ NEW ITEM 



Serial Prelia or Number Make Manual Ohangei 



1 901AO 1693-6 
I902A0I89B 
I902A0I899 
I902AI90I 
1 902 AO 1 903-5 
I902AOI980 thru 
2005A Prefix 



201 7A thru Serial 
Number 201 7A02550 



20I7A02551 thru 
201 7A Prefix 



2I38A 



23IOA 



2348A 



24I6A 



250IA 



25I3A 
2539A 
254 1 A 
2634A 




It 3, 4, 5, 6 



1 1 3, 4, 5, 6, 7 



I, 3-7,9 



It 3-7, 9, II 



It3-7t 9tlltl2 

1. 3- 7. 9. 11-15 

1.3- 7, 9t 11-15 

1.3- 7t 9t 11-16 
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I IP 84 IOC/841 lA 



Sarvice Nolo 



Sorlal Number 



Doscrtptlon 



84IOD.I 

84IIA.I 

841IA‘2 



All Scriolk 

Prefix 850 and below 
All Serials 



84101) AuiO'Prcqucncy Mode Inicrface Cable 
Keduclng VTO Fccdilirougli 

Adjustmcni Procedures to ensure compaiibilliy with broadband 
applicailons. 



Correct Part Numbers to use when replacing Sampler Asssemblies, 
841 lA Harmonic Converter Sampler Diode Hepincement Procedure, 




84 11 AO 
B411A.4 



All Serials 
All Serials 





HP8-IIOC/84IIA 



084I0.W52I 



EBRATA 

Page UO, Figure Mi 

Cliongc (he Source Control coble deicripiion to; 

84I0B Option 820; HP Pon Number 8120-2208 (For 8620C) 

84 101) Option 850: HP Port Number 08410-60146 (For 8350A). 

Poge )-2,Toblc Mt 

Cltnnge Mognltude Range oricst Chonnel o& followk: 

Test Chonnel: -10 to -72dDm fromO.II to i:.4GH/; -lOio “68dHmfrom 12.4 tolBGH/. 

Chongc NOISE Speclficotlon os follows: 

NOISE: Less tlion “72 dDm cquivolent input noise 0.11 to 12.4 OH*: -68 dl)m 12.4 to 18011/ (Option 0|8|, 
Chongc Coble Supplied description ns follows: 

•’For Bcr\'lcingpIug-lns,oScr\’lce Coble is included, HP Port Number084 10-60067, Foron 84 101) Option 820 , n 
Source Control Coble for use with the 8620C is supplied, HP Pon Number 8120-2208, For on 84101) Option 
850,0 Source Control Coble for use with thc8350A is supplied. HP Pon Number 084IO-60I46.” 

Under QENERAL, change the Relerence Ohinnal IF specification to reod; 

2 volts penk-to-peok (Typicol), 

Change the Tail Ohiltrisl IF specification to reod: 

10 volts penk‘to-peok or less, depending on signol level ond test chonnel gain setting (Typicol). 

Page 1*4, Woming: 

Change the first sentence of the WARNING os follows: 

•*lf thi . instrument is to be cncrgl/ed through on outotronsformer (for voltoge reduction), moke sure the 
common terminol is connected to neutral (grounded side of mains supply),” 

Page 1-4, Porogroph 1-21: 

Change porogroph 1-2) to,”AdetochnblepowercobIe,ondserv|clngcobleoresupp)iedwiih(hc84IOB. ForOpiions 
620 and 850, o Source Control Coble isolso supplied. No accessories ore furnished with the 84II.A.” 

Poge 1-4, Porogroph 1-23: 

Add the following, ’’This coble is supplied with the 84101) Option 620,” 

Page 1-4, Following Porogroph 1-23: 

Add the following: 

1-23A. Source Conirol Cable lor S3S0A 

I-23B, A sDUtre control coble (HP Port Number 08410-60146) provides the conirol logic interconnection to 
the 8350A Sweep Oscillotor necessory for ouiomoiic multi-octave operation. This coble is supplied with the 
84I0D Option 650. 

Poge 4-8, Porogroph 4-15: 

Change TEST CHANNEL NOISE in O.II to 12,4 GHz range to <72 dBm. 

Change sentences three and four of the test description ns follows: 

“Noise level of —72 dBm (s42 dB lower than the —30 dBm reference level. Forty dB of gain is added in the 
TEST CHANNEL GAIN conirol and -2 dB from the zero reference line is indicoted on the 84I2A display 
plugin totaling 42 dB,“ 

Page 4-9, Porogroph 4-15: 

In step h. change 5dB“ to ’• -2 dB” ond change “ - 75 dBm” to ”-72 dBm,” 

Poge 4-10, Paragraph 4-16: 

L‘ndcr”Spcclfications Tested,” change Test Channel Dynamic Ronge forO.I I to 12.4 GHz to ”- |0io - 72 dBm,” 
Under “Test Description,” in the fourth sentence change ”-75 dBm” to ”-72 dBm.” 
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ERRATA (Oonrd) 

Page 4*11, Paragraph 4«I6; 

In step h, change ^‘65 dD” to "62 dIJ," 

Poge4»13, Paragraph 4»|7; 

In the test sciup, add o lOdB aiienuaior between ihe Harmonic Frequency Con vener "KEF' port and the APC-7 to 
Type-N adapter 

In step b, change - IB dUm to - 10 dBm. 

In step c (I ), change the sentence to read. "( I ) REF CHANNEL LEVEL meter should Indicate in the OPERATE 
range." 

Page 4»I4, Paragraph 4-I7; 

In steps j. k, and I, change 18 dBm" to 10 dBm." 

Page 5-3, Table 5-2: 

Under B4I0B. add Al tC4, Test channel 27B kHr bandpass filter tuning. 0-470 pF. Figure 8-47. paragraph 3-lf). 
Change the ronge of Al IC5 to 0-470 pF. 

Add the following component under B410B heading: 

AI3CB. 20 MHr oscillolor frequency 0-39 pF. 8-41. 5-11. 

Add the following component under the B41IA heoding: 

A3CI7. IF amplitude, 0-27 pf. 8-25, 5-20. 

Under 8410B. odd AI9R54. Sets On-Rcsistance between TP2 and TP5. Range is cither 61.9 or 68. 1 ohms. Figure 
8-67. Poragroph 5-1 8A. 

Under 841 1 A, add A7R8; VTO high end. votue must be matched to A7RI 1: 80.2. 82,5. or 90.9 Ohms: 8-32: 5-19. 
Under 841 1 A. add A7R1 It VTO high end, volue must be matched with A7R8: 80.2. 82.5. or 90,9Ohms; 8-32; 5-19, 

Page 5-5, Table 5-3: 

Add the following components: 

15 pf. 0160-4789 CD 5 
27 pf. 0160-4786 CD 7 

Poge 5-10, Paragraph 5-11: 

In step c. change the second sentence to read as follows; 

If the frequency connot be obtained, select a value of AI3C8 or A6C6 that gives the correct frequenev. 

In step c, add the following sentence: 

The range ofAI3C8 isO-39 pF. 

Page 5-17, Paragraph 5-16; 

At step e, change the second and third sentence as follows; 

"if not, select the volue of Al IC4 ond Al 1 IC5 for maximum signal at 278 kHr. Typical rongeofvalues for Al IC4 
is 0-470 pF, AIIC5 is not normally loaded but moy have a range of 0-4 70 pF, 

Page 5-19, Parogrnph 5-18: 

Following parograph 5-18, add paragraph 5-IBA os follows; 

5-18.A B4I0B/C FREQUENCY RANGE ASSEMBLY AI9 
ADJUSTMENT: Select AI9R54 

DESCRIPTION: A I9R54 is selected (61,9 or 68.1 ohms only) for an "on-rcsisiance" between TP2 ond TP5 of 
72,9 to 93,9 ohms, 

PROCEDURE: 

1. Set front panel FREQ. RANGE switch to 6-12 GHz (8 on top), 

2. Put 84I0B-AI9 on extender boord and sest NORM/TEST switch to TEST, 

3. ConncciohmctcrbctwccnAI9TP5(po5itivclend).Rcsi5tance5houldbebctwecn72.9ond93,9ohms.If 
not select AI9R54 for resistance in range. 

4. Set A 19 NORM/TEST switch back to NORM and reassemble into Instrument, 



A 
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Pogc 5'22, Porogrnph 5»I9: 

Change ihc Iasi sentence of step f as follows: 

'^Adiustpowersupplyond84IOBSWEEPSTADILITVControirorll,6VdciO,0| Vdcoi84lon.A7TP6anfladjust 
B4l I A VTO Upper Limit (A6RI6) for 160 M Hz 1 1 MHz, If this frequency cannot he reached, select new values of 
A7RB and A7RI1 fora frequency within tolerance. Resistors A7R8ond A7RII must both be the same value ond 
selection is limited to the following two values: 



A7RB,A7R11 


HP Part Numbor 


loon 


0699-2054 


90,9n 


0699-0110 



Page 5'2J, Porat!»’a|Jh 5-20: 

Insert the following steps oHer step h: 

h.l Increase scope sensitivity until noise is obsened between the IF signols (birdies). 

h,2 Turn A5R5 counterclockwise to decreose the omplitude of the IF signals until they just disoppear in the 
noise, 

h,3 Measure thedc bias voltages at the junction of A5RI and ASCI, and the junction of A5R2 ond A5C2. The 
dilfcrence between these two voltages should be greater than L2VDC 

b,4 If the dilfcrence is less than 1.2 VDC, select AfiCI 7 from the list below to increase the voltage MFamplitude): 
Opf*noport 
IS pf- 0160-4789. CDS 
27pf.OI60-47B6.CD7 

Page SOS, Service Hints S; 

In the second poragraph, change part number 08410-6000 to part number 5060-0230, 

Page 6-5, Toble 6-3: 

Delete the Al ossembly. 

Delete AIRI through AIR26. 

Change AISI to HP Port Number 3100-3317 CD 5 SWITCH-ROTARY 1.562 STRUT CTR SPCG; 16. 

Page 6-5, Table 6-3: 

Ifnny of the following ottenuator pans fail, replace the entire attenuator assembly HP Port Number 084 1 0-60 1 60. 
08410-6014 Attenuator Assy, 0-9 dB 
08410-60)5 Attenuator Assy, 0-60 dB 
08410-6025 Cable Assy, Ampl. Vem. (IN) 

08410-6026 Coble Assy, Attenuator 
08410-6027 Coble Assy, Ampl, Vem (OUT) 

084)0-6028 Cable Assy, Switch Connect 

Ifany part fails in the Attenuator Assembly HP Part Numbcr084l0-60I60, see Change 1 1 for the list ofrcpiaceable 
parts. 
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Page 6-6, Table 60i 

Change the A5 assembly to HP P/N 08410-60175, CD 4. (Recommended Replncemoni) (See Change 12) 
Change A4RI5 to HP Part Number 0698-0082, Check Digit 7. 

Page 6-7, Table 6-3: 

Change A5L3 to HP P/N 9100-3315. CD 9, INDUCTOR RF-CH-MLD B20NH 5% ,166DX,385 LO. (Recom- 
mended Replacement) 

Change A5QI, A5Q2 and A5Q3 to HP Part Number 1854-0404 CD 0 TRANSISTOR NPN SI TO-18 
PD>*360MNV Mfr. Code 02037 Mfr, Part Number 229333. (Recommended Replacement). 

Change A5R3 to HP Part Number 0757-0440, check digit 7 and change value to 7500 Ohms. 

Change the A6 Assembly description to read: 

20,278 MHz OSCILLATOR ASSEMDLV. DOES NOT INCLUDE Y|. 

Change A6RI to HP P/N 0757-0278, CD 9, Qiy I. I,78K Ohms. 

Change A6CR), 2 to HP P/N 1901-0539, CD 3, DIODE-SCHOTKY SM SIC. 

Page 6-8, Table 6-3: 

Change A7Q8 to HP Part Number 1854-0404 CD 0 TRANSISTOR NPN SI TO-18 PD-360MW Mfr. Code 
02037 Mfr, Part Number SS9333. (Recommended Replacement). 

Change A7R18 to HP Part Number 0757-0462, CD 3, Resistor 75K )%.I25W FTC»0± 100. 

Change A7R19 to HP Part Number 0757-0459, CD 8, Resistor 56, 2K 1% ,125W FTC-Oi lOO, 

Page 6-10, Table 6-3: 

► Change A9U4 to HP Part No, 1826-1221. 

Change A9R19* to HP Part Number 0757-0442, CD 9. Resistor lOK 1% ,I25W FTC-Os 100. 

Change A9R20* to HP Pun Number 0757-0438, CD 3, Resistor 5.1 IK 1% .I25W F TC-Oi 100. 

Change A9R21* to HP Port Number 0757-0446, CD 3, Resistor I5K 1% .I25NV FTC-0± 100, 

Change A9U2 and A9U3 to HP Part Number 1820-1569. CD 9, IC MV CMOS MONOSTBL RETRIB/RESET 
DUAL. 

Delete A9XUI. A9XU2. A9XU3, and A9XU4 1C sockets. 

Page 6-11, Table 6-3: 

Change the AlO assembly to HP Part Number 08410-60169, CD 6 (Recommended Replacement - see Change 
14 for details). 

Page 6-12, Table 6-3: 

Change AlOAlUl, A10AIU2, and AI0A1U3 to HP Port Number 1826-0177, CD 5, IC V ROLTR-ADJ-POS 
2/37V TO-100 PKG (PREFERRED REPLACEMENT). 

Add AIOFI, HP Part Number 2110-0332, FUSE 31 125V SLO-BLO, 

Add AIOMPI and AI0MP2, HP Port Number 1251-2313, FUSE SOCKET. 

At At IC5, odd on asterisk indicating 0 factory selected value. Change description to: 

'“Not normally loaded at the factory," 

Page 6-14, Table 6-3: 

Change the AI3 Assembly description to read: 

20 MHz OSCILLATOR BOARD, 

Add an asterisk (•) to AI3C8 to indicate that it is a factory select part. 

Change AI3RI to HP P/N 0757-0278, CD 9, Qty 2. 1.78K Ohms, 

Change AI3CRI, 2 to HP P/N 1901-0539, CD 3, DIODE-SCHOTKV SM SIG. 

Page 6-15, Table 6-3: 

Change the AI5 assembly to HP Part Number 08410-60155, CD 0 (Recommended Replacement - see Change 
13 for details). 

Page 6-16, Table 6-3: 

Change AI5R32* to HP Part Number 0757-0460, CD I, RESISTOR 6I.9K 1% ,I25W FTC-0* 100. 
aange AI5R21* to HP P/N 0698-0084, CD 9, 2.15KOhms. 

Change AI5CRI, 2 to HP P/N 1901-0050, CD 3, DIODE-SWITCHING 80V 200MA 2NS DO-35. 

Add the following note: 

If AI5CRI, 2 arc replaced, AI5R2I* (factory select resistor) may have to be changed olso. The allowable 
range for R21 is 562 Ohms to 5.62K Ohms, 
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Page 6-17, Table 6-3: 

Change AI6C8 lo HP Part Number 0160*3048, CD 2, CAPACtTOR.PXD BOOO PFt 1% 100 VDC MIC\. 

Page 6*1 B, Table 6*3i 

Delete AI8XUI through AIBXU12 1C sockets, 

Page 6*19, Table 6*3; 

Change AI9RI5 lo HP Pan Number 0698*;*t33, CD 8. RESISTOR 28,7 1% ,125 PTC- Oi 100. 

Change AI9R19 to HP Part Number 0757*0400, CD 9, RESISTOR 90,9 1%,I25W P TC-0* 100, 

Page 6*20, Table 6*3: 

Change AI9R46 to HP Part Number 0757*0275, CD 6, RESISTOR 113 I%.I25 W PTC-Oi 100, 

Change AI9R50 to HP Pan Number 0698*4096, RESISTOR 80,2 1% ,I25W F TC-0± 100. 

Change AI9R54* to HP Pan Number 0757*0276, REP":tOR 61,9 l?u ,I25W F TC-0±100 (FACTORV 
SELCaED), 

Change A19R59IO HP Pan Number 0698*4037, RESISTOR 42,2 1%.I25W FTC-0 * 100, 

Change AI9R53 to HP Pan Number 0698*3433, RESISTOR 28.7 1% ,125W FTC-0* 100. 

Delete A19XU1 tbrougli AI9XU3 1C sockets, 

Page 6*21, Table 6*3; 

Change Dl to HP Pan Number 3160*0206, CD I. 

Change C3, C9, CI9, C2I, and C40 to HP Part Number 0160*2437, 

Change C33 to HP Pan Number 0160*0181, 

Change C47 to HP Pan Number 0160*3043 Dual Capacitor 5000 PF. 250V, 1 per. Delete C48. 

Change Jl Nut Hex (HP Pan Number 5020*3258) to HP Pan Number 08410*20065, CD 7, QTY 2. 

Page 6*22, Table 6*3; 

Add R6, HP Pan Number 0757*0442, CD 9, RESISTOR lOK l%.125W FTC-0* 100. 

Add R7. HP Pan Number 0757*0442 CD 9, RESISTOR |0K 11u.l25W FTC-0* 100. 

Following SI, add SIMPI, HP Pan Number 08410*20065, CD 7. NUT, KNURLED HEX* 

Following Tl, add TIMPl thm TIMP4, HP Pan Number 2510*0300. CD 8, Screw 8*32 1,875 IN LONG. 
Change WI2 to HP Pan Number 08410*60069. 

Change WI4 to HP Pan Number 08410*60068. 

Page 6*23, Table 6*3; 

Add the following pans under “Miscellaneous Pans” ; 

08410*00079; CD; QTV I; UTCH, FIXED HOUSING, 

08410*00080; CD; QTT I; UTCH, MOVABLE HOUSING, 



Page 6*24, Figure 6-1; 

Add the following prior to Item 3; 



Ref, 

Desig. 


HP Part 
Number 


CD 


Qly, 


Description 


2A 


3160*0214 


I 


1 


Fan Grille 




3060*0066 


9 


4 


Flat Washer 




2420*0001 


5 


4 


NUT*HEX*W/tKWR 6*32-TND 
.109-IN-THK 




2360*0205 


3 


4 


SCREW-MACH 6-32 ,75*IN*LG 
PAN-HD-POZI 




2190*0006' 


1 


4 


WASHER-LK HLCL NO. 6 ,141* 
IN-ID 
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Page 6-27, Table 6-4: 

Delete all rebuilt uimpicr asscmblic5 for Al and A2. 

Add under the description for A301 througli A3Q7 the following notation: ’’(Alicmaie part Is HP Pan Number 
1854-0378. 2N5I09, CD 7)'* 

Add the following pan; 

A3CI7*. 0160-4789, CD 5. QTY K CAPACITOP-FXD 1 5 pf 2: 5% lOOVDC CER 0 i 30. 

Add the HP Pan Number to the following Reference Designators: 

AlCRI ond A2CRI - HP Pun Number 0841 1-60043. CD 6, 

AICR2 and A2CR2 - HP Pan Number 084U-6004I, CD 4, 

Add the following sentence to the Description of AlCRI. AICR2. A2CRI, A2CR2: 

See Ser\’|cc Note 84IIA-4A for replacement instructions. 

Page 6-30, Table 6-4: 

Change A7Q1 and A7Q2 to HP Pan Number 1854-0048. CD 8 (Recommended Replacement). 

Change A7R7 to HP Part Number 0757-0418, CD 9, Resistor 619 1%. .125W F TC-Oi 100. 

Change A7R9 to HP Pan Number 0698-0024, CD 7, Resistor 2.I6K 1% .5W FTC-0 1 100. 

Change A7RI2 to HP Pan Number 0698-0024. CD 7, Resistor 2.16K.5WFTC-02: 100, 

Change A7R8 and A7k)| to a factor)’ selected value by adding an asterisk (•) to the reference designator. 

Add a note prior to A7R8 as follows: 



NOTE 

The rosistors lelecltd (or A7RB anil A7R1t muitt be llte same value. 

Page 6-31, Table 6-4: 

Change WI to HP Pan Number 08411-60045 and add to the description: 

"Includes cable adapter, HP Pan Number084 1 1-20047 for replacement on insi.-umenis prior to Serial Number 
93-;-0|096." 

Page 6-35, Figure 6-5: ' 

Change Item 27 to HP Pan Number 08411-60045 and add to the description: 

"Includes cable adapter, HP Pan Number 034) I -20047 'or replacement on instruments prior to Serial Number 
934-01096. 

Add Reference Designation 29 HP Pan Number 9170-0874 CD 3 CORE SHIELDING-DEAD (INSULATED). 
Factory Selected. 

Add Reference Designation 30 HP Pan Number 084) 1-20042 CD I FOAM. 

Add Reference Designation 31, HP Pan Number 7120-7721, CD 9, Ubel, I.D.. 841 lA. 

Add Reference Designation 32, HP Pan Number 9170-0016, CORE SHIELDING-BEAD (not insulated). Factor) 
Selected, 

All schematic diagrams in Section 8: 

In the notes on all schematic diagrams, change reference to general notes from Figure 8-10 to Figure 8-12. 
Page 8-35. Figure 8-27: 

Add A 307* between TP9 (thejunction ofQI emitter and RI2 and RI3)and ground. 

Add to the notations under A3QI through A3Q7 the following: “or 1854-0378." 

Page 8-37, Figure 8-30: 

On the 84) I-A4 Schematic Diagram change the value of A<*R14* to 75. 

Page 8-39, Figut .* 8-33: 

On the 84IIA-A7 Schematic Diagram, add an asterisk (*) to A7R8 and A7RII. 

On the 84)1 A-A7 Schematic Diagram change A7Q1 ond A7Q2 to HP Pan Number 1854-0048. 

On the 84IIA-A7 Schematic Diagram change the value of A7R7 to 619 Ohms, 

On the 84IIA-A7 Schematic Diagram change the values of A7R9 ond A7RI2 to 2610 Ohms. 
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Pogc B*43. Figure 8*39; 

Change ihe value of AI6C8 to 8000 pF. 

Strvlee Shaal 4 

Page 8«4|, Figure 8-36; 

Dcicic ’‘(SEE NOTE 2)“ next lo AI2Q6 and AMO?. 

Add “(SEE NOTE 2)“ nexi lo A 1 207 and AMQ7. 

Add the following note; 

4. AI2CR5 AND AI2CR6, AI4CR5 AND AI4CR6 ARE A MATCHED PAIR. REPLACE IN PAILS. SEE 
TABLE OF REPLACEABLE PARTS, 

Add "(SEE NOTE 4|“ Nexi lo AI2CR5. AI2CR6. AI4CR5 and AI4CR6. 

Service Sheet 6 

Pngc8'43 Figure 8'39: 

Df'Mc JI7 REF connccior. 

Page 8-47, Figure 8»45: 

Under Ihe "AGC Moniior" portibn of ihe schematic, change the value of R32 tp 6I.9K and add an axicrisk. 

Service Sheets 

Page 8‘45, Figure 8»42: 

Add an asierick (•) to At 3C8. 

Service Sheet 6 

Page 8-49. Figure 8-47: i 

Add an asterisk toC4. 

1 

Page 8-49, Figure 8-48: 

Delete J 16 TEST AMPL connector. 

Change 35 TEST PHASE connector to 315 and delete reference to OPT 005. 

Add a capacitor in parallel with C4 with the notation “C5* (Sec Note 2|." 

Add Note 2 at the bottom of the page: 

"C5 Is not normally loaded at the factory." 

Page 8-51, Figure 8-51: 

Change A4RI5 to 464 Ohms, 

Change the gain notation above 03 to "10 dD (X3:2)." 

I 

Service Sheet 10 
Page 8-53, Figure 8-54: 

Change A5QI, A5Q2 and A5Q3 to HP Pan No, 1854-0404. 

Change A5R3 to 7500 Ohms. 

I 

Service Sheet 11 

I 

Page 8-55, Figure 8-57; 

Change R6 SWEEP STABILITY poieniiomcier to AIR27, 

Change A1R27 wiper connection from +20V side of potentiometer to the Xa 7 pin 7 side. (This is the recom- 
mended connection.) 

Change A7Q8 to HP Pan No, 1854-0404. 

Change A7RI8 to 75K. 

Change A7R19 to 56.2K. 
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Ssrvleg Sheal 13 
Page 8*6|» Figure 8-62; 

Add AtOFI FUSE. 3 A SLO-BLO, (n ihe line from the orntigc wire connection (Transformer Tl sccondar>' t ' VAC 
winding) to the Junction point of AI0CR5 and AI0CR6, 

Change C47 to C47A, 

Change C48 to C47B. 

Page 8*63, Figure 8-64; 

Change A9RI9* to lOK. 

Change A9R2I* to 5.1IK. 

Change A9421* to I5K. 

Service Sheet 14 

Page 8-63. Figure 8-64: 

Change C43 (located at the lower lefl side of the schematic) to C4I. 

CHANGE 1 

Page 6-13, Table 6-3: 

Chonge AI2CI0 to HP Part No. 0140-0221 CD 5 CAPACITOR-FXD 220PFa: 1% 300 VDC MICA. 

Change AI2LI to HP Part No. 9140-0477 CD2 INDUCTOR RF-CH-MLD 270NH 1% .105 DX .26LG. 

Page6-!5,Toblc 6-3: 

Change AI4CI0 to HP Port NO. 0140-0220 CD •) CAPACITOR-FXD 200PF± 1% 300 VDC MICA, 

Change AI4L1 to HP Part No. 9)40-0477 CD 2 INDUCTOR RF-CH-MLD 270NH l%.105DX ,26LG. 

Page 6-41, Figure 8-36: 

Change value of AI2CI0 to 230 pF. 

Change value of AI4CI0 to 200 pF. 

Change value of AI2LI and A14L1 to 270 nH. 

CHANGE 2 

Page 6-27, Table 6-4: ' 

Add A3R14 and A3RI 5 HP Part No. 0698-4037 CD 0 RESISTOR 46.4 1% .I25W F TC- 1 100, 

Page 8-35, Figure 8-27: 

Add A3R14 46,4 ohms in series with A3Z4 and test point A3TP7. 

Add A3R15 46.4 ohms in scries with A325 and test point A3TP7, 

CHANGE 3 

Page 5-15, Paragraph 5-15: 

Change voluge level in the DESCRIPTION and step d to 10.0 Vdc. 

Page 6-5, Table 6-3; 

Change AIR28 to HP Part No. 0698-3161 CD 9 RESISTOR 38.3K 1% .I25W FTC- * 100 Mfr, Code00746 Mfr 
Part No, CRB14. 

Servlet Sheet 11 

Page 8-55, Figure 8-57: 

Qangc value of AIR28 to 38.3K. 
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CHANGE 4 

Page 6*8. Tabic 6-3: 

Chongc A6Q2 lo HP Pon Number 1854.0882, Cheek Dlgii 8. 

Ppgc6.|4, Tobic 6.3: 

ChongcAI3Q4 m HP Part Number 1 854.0882, Check Digit B. 

Page 8*45, Figure 8.42; 

Chongc the HP Part Number for AI3Q4 to 1854.0882, 

Page 8 . 53 , Figure 8.54: 

Change the HP Part Number for A6Q2 to 1854.0882. 

CHANGES 

Pogt 6.8, Toble 6.3: 

Chongc A6YI to HP Port Number 04 10-1392. 

Pog(6.|9, Toble 6.3: 

Chongc AI9Q6ihrougliAI9034 to HP Port Number 1855.0420, 

FOge 6-23, Toble 6.3: 

Add 0 $ the last cmr>' to "MISCELLANEOUS PARTS":HP Port Number 08410.20057, CD 7, HEAT SINK 
, SUPPORT bracket. 
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CHANGE 6 

This cliunRc incorporates mollicr boards within the fixed and tnovnhlecasiings to replace actual wiring harnesses that 
interconnect the hoords and carry signals and power to and from the boards mounted in the castings, Daslcall), this 
change docs not modify the funciionsofihecircuits but moves some ofthcchnssis-mounied components onto the two 
new mother boards. 

Page 6.20. Table 6.3i 

Anerthcdcscription of A20, add the following note; To Improve isolaiion between Test and Keferencechonnels in 

an HP 8409 sytem. order HP 8410 Keirofit Kit, having HP Part Number 084 10.601 57, CD 2. 

Add a Mother Hoard to the Fixed Housing ns follows; 





HP Part 


C 

(L 


IL 


Description 


Cfitfiristor 


Hypbfr 










Ce4lt'60l37 


e 


1 


M0TH5RE0APD, FIXED HOUSllJC 




OlEO-Ctle 


1 


4 


CAPACITOP-FXD b.BUFsiOX 35VDC TA 


AeOCe 


OlBO-OUc 


i 




capa:itop-fxd t. Burn ox 3bvdc ta 


fieOCT 


0160-4E21 


3 


6 


CAPACIT0P-F)D 47C0Pf +10X 100 UDC CEP 




0tbC-4E2l 


3 




CAPaCITOP-PXD 470CPr nOX lOP UDC CEP 


Aet'C? 


0160-4E31 


3 




CAPACITOP-FXD 4700FP nOX lOO UOC CEl 


A2(ive 


0160-4531 


3 




CAPACjTof-pxD 47ocpr nox iflc ud: cej 


«C'C7 


0l6C-4B2i 


3 




CAPACITOP-F)D 4700PF +10X 100 VDC CEP 




0160-4S31 


3 




CAPAClTOF-FXD 4700PF nOX 100 VDC CEl 


A20C? 


OIBO-Otlt 


1 




CAPACnOR-FXD b.BUF +F0X 35VDC TA 


WOClt- 


0l6t-0llb 


1 




CAPACITOR-FXD b.BUF nflX 35VDC TA 


AK'-l 


9140-0U4 


4 


b 


INDUCTOF RF-CH-HlD ifUH lOX .1660 .3B5L 


A2DL2 


9140-0114 


4 




IhDUCTOF FF-CH-HLD lOUH lOX .1660 .3B5L 


m2CLI 


9140-0114 


4 




INDUCTOR RF-CH-HLD lOUH lOX .IbbO .3BBL 


1^2014 


914P-0U4 


4 




INDUCTOF RF-CH-HLD lOUH lOX .1660 .3B5L 


A2Ci.9 


9140-0114 


4 




INDUCTOR RF-CH-HLD lOUF lOX .166D .3B5L 


A2DL6 


9140-0114 


4 




INDUCTOF FF-CH-HLO lOUH lOX .1660 .3BBL 


A20)!Atl 


1251-2035 


9 


b 


COHNECTOF-PC EDGE 15-CONT/RDW 2-P(W5 


mwu 


1Z51-202E 


9 




C0NN5CT0R-PC EDGE IS-CONT/ROU 2-ROHS 


A2Cx'M? 

h20X’A14 


1251-2035 

1261-2035 


9 

9 




C0NN5CT0R-PC EDGE IE-CONT/P0i4 2-ROtJ5 
CONNECTDP-PC EDGE 15-CONT/fiOW 2-ROUS 


A20fAl5 


1251-2035 


9 




CONNECTOR-PC EDGE 15-CONT/RCW 2-ROS^ 


A20>hl6 


1251-2035 


9 




CONNECTOP-PC EDGE lE-CONT/ROW 2-R0U5 
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CHANGE 6 (Oont'd) 

Add Molher Doard lo the Movable HouMngas follows: 





HP Part 


1 




Oftsrioiiop 


Destonstor 


iM'bJtr 










0G41D-60I36 


9 


1 


HOTHEPBO/^RO, H0VABL6 HOUSING 


A21CI 


0160-2199 


2 


1 


PiPACUOR-FXD 30Pf sBJl 300VDC HIM 


A2IC2 


0160-4631 


3 


6 


CAPACITOP-FH 4700PF +10* lOOVDC C6P 


«lCi 


OlbO-2200 


6 


1 


CAPACITOR-FXD 43PF sB? 300VDC HIM 


A21C4 


0160-4631 


3 




CAPACITOP-FXD 4700PF +10)f lOOVDC CEI 


A21CE 


0160-4631 


3 




CAPACITOP-FXD 4700PF +10X lOOVOC CEP 


A21Ct 


0160-4631 


3 




CAPACITOR-FXD 4700PF HOX lOOUDC CEP 


A21C7 


0146-0177 


0 


1 


CAPACirOR-FXD 400PF 300UDC HICA 


A21CB 


0160-4631 


3 




CAPACITOP-FXD 4700Pf"+ 10X lODUDC CEP 


«ILI 


9140-0096 


3 


1 


INDUCTOP RF-CH-HLl B.fUH lOX 


A21L2 


9140-0114 


4 


4 


INDUCTOR RF-CH-HLD lOUH lOX .166D ,3B6L 


fi2ll.3 


9140-0114 


4 




INDUCTOR RF-CH-HLD lOUH 10> ,166D .3B6L 


i^2L4 


9140-0114 


4 




INDUCTOR RF-CH-HLD IflUH IQI ,166D .3B6L 


A2IL5 


9140-0114 


4 




INDUCTOR RF-CH-HLD lOUH lOK .166D .3BBL 


A21U 


9100-2230 


6 


1 


INDUCTOP RF-CH-HLD 160NH 33 ,166D .3B5L 


A21FT 


0767-0442 


9 


2 


RE6UT0R 10k II .12BH F TL*0+10I 


A21P2 


0767-0442 


9 




REBISTOP lOF U ,12BU F TC»OHOO 


mni 


1261-203S 


9 


6 


COHNECTOP-PC EDGE 16-COHT/ROU 2-R0W6 




1261-2036 


9 




COHIIECTOP-PC EDGE lE-CONT/ROW 2-P0«S 




1261-2036 


9 




CONNECTOP-PC EDGE IB-CONT/ROU 2-ROUS 


mm 


1261-2036 


9 




CONKECTOP-PC EDGE 16-CONT/ROW 2-POWS 




1261-2036 


9 




CONhECTOR-Pt EDGE 16-CONT/POH 2-ROW6 


A2l)(AS 


1261-2036 


9 




COIIHECTOR-PC EDGE 16-CONT/ROK 2-P0W5 



Page 6*21, Table 6*3: 

Delcic ihc following componcnist 

C4, C6. C8, CIO. CI2, CM. C|6. C|8. C20. C22. C32 through C38. and C40. 

Page 6*22. Table 6-3; 

Delete the following components: 

LI througl) LI2, R6. R7, and XA4 througli XA6, 

Page 6-23, Table 6>3: 

Delete the following components: 

XA7 through XA9and XAII through XAI6. 

Change Fixed Connector Cover from HP Part Number 08410-00059 to 08410-00076. CD 8, 
Change Movable Connector Cover from HP Part Number 08410.0011 to 08410-00077. CD 9, 
Add under Miscellaneous Parts the following HP Port Numbers: 

08410-20063; CD 5; QT I; CASTING. FIXED 
084 10-20064; CD 6; QT ); CASTING. MOVABLE 
0360-0042; CD 4; QT 2; TERMINAL-SLDR LUG PL-MTG FOR-#6-SCR 
0624-0077; CD 5;QT l)6;SCREW«TPG 4-40.3IMN-LG PAN-HD-POZI 
2190-0017; CD 4; QT 8; WASHER-LK HLCL NO, 8 ,168-IN.ID 
2190-0124; CD 4; QT 9; WASHER-LK INTL T NO, 10 ,193-IN-ID 
2360-0331; CD 6; QT 4; SCREW-MACH 6-32 ,25-IN-LG PAN-HD-POZI 
2510-0103; CD 9; QT 8; SCREW-MACH 8-32 .375-IN-LG PAN-HD-POZI 
2510-0048; CD I; QT 2; SCREW-MACH 8-32 .438-IN-LG 82 DEO 
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CHANGE 6 (Oonl'd) 

Page B-41, Figure 806: 

Change XAI2 to A20XAI2 in two placck. 
Change XAM to A20XA14 in two places, 

Page 8*43, Figure 809; 

Change XAI6 to A20XAI6 in four places, 

Page 8*45, Figure 8-42: 

Change L7 to A20L4, 

Change CI6 to A20C6, 

Change LB to A20L3. 
ChangeCIBtoA20C5, 

Change XAI3 to A20XAI3 in two places. 

Page8"47, Figure BOS: 

Change XAI5 to A20XAI5 in two places. 

Page 8*49, Figure 808: 

Change C37 lo A20C9. 

Change C38 to A20CI0 

Change XAII to A20XAII in two places. 

Page 801, Figure 801: 

Change XA4 to A21XA4 In two places. 

Page 803, Figure 804: 

Change C20toA2|C4, 

Change C22to A2IC5. 

Change C33loA2ICt, 

Change C34 to A2IC3, 

Change LI2 to A2ILI. 

Change XA5 to A21XA5 in five places. 
Change XA5 to A2IXA6 in two places. 

Page 80S, Figure 807; 

Change C32 to A21C7 

Change LI I to A2IL6 

Chonge XA7 to A2IXA7 in five places. 

Change XA8 to A2IXA8 in four pieces. 

Page 809, Figure 8*60: 

Change C4 to A2IC2, 

Change C6 to A20C7. 

Change C8 to A20C4. 

Change CIO to A2IC6, 

ChingcC12 IOA20C8, 

Change CI4 to A20C3, 

Change LI to LA2IL2, 

Change L2 to LA20L6, 

Change L3 to LA20L2, 

Charge L4 to A2IL5, 

Change LS to A20L5. 

Change L6 to A20LI, 
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CHANGE 6 (Oont’d) 

Page 8.63» Figure 8.64: 

Change C40 IOA2IC8. 

Change K6 lo A2IKI. 

Change K7ioA2lH2, 

Change XA9 lo A21XA9 in iwo places. 

Page b.69, Figure 8>69 
Change C40 10 A2IC8. 

Change R6 to A2IKI, 

Change lU to A2IK2, 

Change XA9 to A2IXA9, 

Change XA7-I5 to A2IXA7.I5. 

Change XA8.I4 to A2IXA8.I4, 

Change XA8.6 toA2IXA8.6. 

Change XA8.I to A2tXA8.| 

Change XA7.|0io A2IXA7.|0. 

Change XA7.I to A2IXA7.). 

Change XA5.I to A2IXA5.I. 

Change XA7-I3 to A2IXA7.I3, 

Add additional pages aOcr Page 8*69 containing Figures 8*70 througlt 8-73 (CHANGE 6) supplied in this 
document. 

CHANGE? 

Page 602, Table 6‘3i 

Add WI7, HP Part Number 8120-0052 CD 6 COAXIAL CABLE. 

Add WI7MPL HP Pan Number 0360-0053, GROUND LUO. 

Add W18, HP Pan Number 8120-0052, CD 6, COAXIAL CABLE. 

Add W18MPI, HP Pan Number 0360-0053. CD 7, GROUND LUO. 

Page 8-41, Figure 8-36: 

Add “W18" on coaxial cable line between 37 and A20 XAI4 pin 13, 

Add “W|7'* on coaxial cable <ine between 38 and A20XAI2 pin 13. 

CHANGES 

Page 5-2, Table 5>l; 

Under 841 1 A, add A7R23, VTO upper frequency limit, Figure 8.32, Paragraph 5-19. 

Page 5*3, Table 5*2: 

Under 841 1 A, add A7R24, VTO frequency limit. Range of values - 100 to 2. 610 ohms. Figure 8-32, Paragraph 
5"I9, 



Page 5-22, Paragraph 5-19: 

At the end of step f, add the following; 

“If the range of A6RI6 is not sulficient, set A6RI6 to the highest frequency, then adjust A7R23 for 155 MHz, If 
this frequency still cannot be obuined, select the value of A7R24 in the range of 100 to 2, 610 ohms." 

Pbge 6-30, Table 6-4: 

Add A7R23, HP Part Number 2KXM9B6. CD 9, Reslstor-TRIMMER IK 10% IT, 

► Add A7R24*, HP Part Number 0757-0401, Resistor lOOO, 1% ,05 W (Factory Selected Value). 

Delete A7Z2, 
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CHANGE B(Oonrd) 

pBge 809, Rgure 802s 

Change the drawing for A7 to the one coninined in thit> change &hcct. 

Pogc B. 39 , Figure 803; 

Delete A7Z2 and odd in its place two rcsliiora In scriei, A7K23, voriobte lOOOohm on IcA tide, and A7H2-1*, Axed 
100 ohm on right tide (connected to bate ofQI j, 

CHANGE 9 

Pagefi-)8,Toble 60: 

Chonge A)9to HP Port Number 0841000156, CD I, 

Poge 600, Table 60; 

Chonge AI9S1 to HP Port Number 310104 19, CD 8, SWITCHOL DPDT SUBMiN ,5A 125 VAC PC, 

Poge B07/8-68. Figure 8*68: 

In the upper IcA-hand comer of the schemotic, change AI9 Frequency Ronge Assembly to HP Port Number 
OB4IO-60I56. 

CHANGE 10 

Poge 609, Toble 60: 

Change A5 to HP Port Number 0841 1.60049, CD 2, 

Change A5C3, and A5C5 Ihrougli A5CI2 to HP Part Number 01 60-4832, CD 4, CAPACITOR.pXD .01 UF ± 10% 
lOOVDCCER. 

Chonge A5C13 to HP Part Number 0121.0459, CD I.CAPACITOR-VTRMR.CER 8*50 PF350V PC.MTG. 
Poge 8-37, Figure 809; 

Replace the B41I.A5 Pons Location diagrom with the one supplied in this chonge sheet. 

Poge 8 . 37 , Figure 800: 

In the upper left-hond comer of the A5 schematic, change A5 Test Prcomplifier Assembly to HP Pan Number 
08411-60049, 

CHANGE 11 

Poge 6-5, Table 6-3: 

Add At Al HP Pan Number 08410-60160, CD 7, Attenuator osscmbly: includes A2and A3 oiienuator ossemblies, 
and the ossocioted cobles and brackets. 

Change the A2 Coble Assembly, Amplitude Veraler(out) with HP Port Number 08410-6027 to HP Part Number 
08410-60167, CD 4, 

Add A2AI HP Part Number 084 10-60161, CD 8, board assembly 0-9 dB attenuator, 

Chonge A2R1 & R4 to HP Part Number 0699-1555, CD 3, Resistor 238.4 ,1% ,05W F TC-0± 10. 
aonge A2R2, R3, R5, R6 to HP Part Number 0699-1560, CD 0, Resistor 2.209K ,1%.05W FTC-0 1 10, 
Chonge A2R7, RIO to HP Part Number 0699-1 554, CD 2, Resistor 116,1 .1% ,05W FTC-Ot 10. 

Change A2R8, R9, RH, RI2 to HP Port Number 0699-1 562, CD 2, Resistor 4.362K .1% ,05W FTC-0 * 10. 
Chonge A2RI3 to HP Port Number 0699-1 553, CD I, Resistor 57.69 ,1% ,05W FTC-0± 10. 

Change A2RI4, RI5 to HP Port Number 0699-1563, CD 3, Resistor 8.695K .1% ,05W FTC-Ot 10. 

Change a 2SI to HP Port Number 3100-1953, CD I, 

Change A3 assembly to HP Part Number 08410-60164, CD I, 

Add A3AI HP Part Number 08410-60162, CD 9, Bd Assy 0-60 dB attenuator. 

Add HP Part Number 08410-60168, CD 5, Cable Assembly, Switch Connect. 

Add HP Part Number 084I0-60I66, CD 3, Coble Assembly, Attenuator, 

Change A3C1 to HP Part Number 0160-4801, CD 7, CAPAOTOR-FXD lOOpf 1 5% lOOVDC CER, 
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CHANQM1 (Oo)ird) 

Page 6.5, Tabic 6.3; 

Cliangc A3L1 to HP Pan Number 9140.0981, CD 3, COIL 2000 uH 5% Q- 55, 

Change A3IH, K7, K13 to HP Pan Numlxr 0699-1 561, CD I, Resiaior 2.475K ,1 'Hj .05W FTC-Oi 10, 

Change A3H2, lU, RH, H9, RI4, R15 to HP Pan Number 0699-1 557, CD 5, RealstorOl 1,1 ,1%,05W PTC-Oi 10. 
Change A3R4, RIO, R|6 lo HP Pan Number0699-I558,CD6, Resistor 711.5 ,1%.05SV FTC-Ost 10. 

Change A3R5, R6, RH, R12, RI7, R|8 to HP Part Number 0699.1559, CD 6, Resistor 962.5 .|9« .05W F 
TC-0±I0. 

Change A3RI9 to HP Part Number 0699-1556, CD 4. Resistor 500, 1% . 05W FTC-Oa: 10, 

Change A3S1 to HP Part Number 3100.1953, CD 1, 

Page 6.22, Table 6-3: 

Add MPI HP Part Number 084 10.0014, CD I, front mounting bracket. 

Add MP2 HP Part Number 084 10.00082, CD 6, rear mounting bracket. 

Change W5 to HP Part Number 08410.60165, CD 2, 

Delete WIO Cable Assembly, Attenuator, 

Page 8.70; 

Add Figures 8-74 and 8-75 (CHANGE 1 1 1 supplied In this Change Supplement. 

CHANGE 12 

Page 6.6, Table 6-3: 

Change the A5 assembly to HP P/N 08410.60175, CD 4, (Recommended Replacement) 

Change A5C4 to HP P/N 0160-2930, CD 9. 

Change A5C5. C7, C6. C9, C|4, Cl 5 to HP P/N 0150.0093, CD 0. 

Page 6-7, Table 6-3: 

Delete A5CR9 and CR 10. 

Change A5L3 to HP P/N 9100-3315. CD 9, INDUaoR RF-CH-MUD 820NH 5% .I66DX.385LG. (Recom- 
mended Replacement) 

Change A5QI & Q2 to HP P/N 1854-0475, CD 5. QTV 2, TRANSISTOR DUAL NPN SI TO-18 PD- 750M W, 
Change A5R3* and R6* to HP P/N 0757-0442, CD 9, RESISTOR lOK 1% .I25W FTC-Ot 100, 

Page B-53 

Replace the A5 Parts Location Diagram with the one supplied in this document. 

Replace the A5 Schematic Diagram Emitter Followers Ql and Q2 with the partial diagrams supplied in this 
document 

CHANGE 13 

Page 6-15, Table 6-3; 

Change the A15 assembly to HP Part Number 084I0-60I55, CD 0 (Recommended Replacement). 

Page 6-16, Table 6-3; 

Add AI5R39, HP Part Number 0698-0084, CD 9. Resistor 2.15K 1% ,I25W FTC -Ot |00, 

Page 8-47, Figure 8-44: 

Replace the AI5 Parts Location Diagram with the one supplied in this document. 

Page 8-47, Figure 8-45: 

Change the schematic. Figure 8-45, as shown in the partial Figure 8-45, supplied in this document. 
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CHANGE t4 



Page 6*1 1, Table 6»3: 

Change the AlO atseinbl^ lo HP Port Number 08*lt0»60l69, CD 6 (Kecommcnilcd Keplnccmeni). 

Delete AIOAI (HP Port Number 084 10*6030) and all parti for the AtO Al oiiembly on Poge 6«ll and Pogo (fl2. 
Kcpioce the AlO ond AIOAI pons list with the one provided bclow! 



Hal, Deslg. 


HP Part No, 


OD 


Qty 


Descrlplloit 


Cl*3 


0180*3603 


5 


2 


CAPACITOR*FXD 7200UF +75*10% 50VDCAL 


C3 


0180*3393 


8 


) 


CAPACITOR*FXD 3900UF + 75*10% 50VDC AL 


C4*7 


0180*3811 


7 


4 


CAPACITOR.FXD lOUF ± 20% 35VDC TA 


C8 


0180*3697 


7 


1 


CAPACITOR.FXD lOUF £ 10% 25VDC TA 


C9 


0180*3661 


5 


1 


CAPACITOR.FXD lUF s 10% 50VDC TA 


CIO-II 


0160*0089 


7 


2 


CAPACITOR.FXD lOUF +50*10% I50VDC AL 


CR|*8 


1901*0036 


3 


8 


DIODE.PWR RECT 200V 750MA DO*29 


FI 


3110*0333 


8 


I 


FUSE 3A 125V NTD ,25X,27 


01*3 


1854*0477 


7 


*) 

» 


TRANSISTOR NPN 2N2232A SI TO*lB PD 500MW 


03*6 


1853*0281 


9 


4 


TRANSISTOR PNP 2N3907A SI TO*|8 PD-400MW 


Rl*3 


0698*3447 


4 


2 


RESISTOR 423 1% ,I25W FTC-Os 100 


R3 


0698*3437 


•> 


1 


RESISTOR 133 I%,I35W FTC-OilOfl 


^ R4*5 


0698*7401 


8 


*> 


RESISTOR |,7IK,I%.I25WFTC-0£ 100 


R6 


0757*0380 


3 


1 


RESISTOR IK I%,I25WFTC-0±I00 


R7*8 


3100*3503 


9 




RESISTOR.TRMR 300 IO%CTOP*aDJ UrRN 


R9 


0698*3435 


0 


1 


RESISTOR 38.3 I%.I25W FTC-0 = 100 


RI0*I1 


0757*0436 


3 


■) 


RESISTOR 5,1 1 K 1% ,1 25W F TC- 0 1 100 


RI3 


0698*0085 


0 


1 


RESISTOR 2.6IK 1% ,I25W F TC-Os 100 


RI3*I5 


0698*3155 


1 


3 


RESISTOR 4,64K l%,I25W FTC-0 1 100 


TPI*3 


1351*0600 


0 


3 


CONNEaOR.SOLCONT P/N I,I4*MM*HSC*S2*SQ 


U| 


1826*0433 


4 


1 


1C V ROLTR.ADJ.POS I.2/37V TO*3 PKO 


U3*3 


1836*0523 


5 


2 


1C V RGLTR.ADJ NEG L2/37V TO*3 PKO 


U4*5 


1836*1388 


1 


2 


1C V R0LTR*V*REF*FXD 3.463/2.538V TO*46 



Page 8.57/6-58; 

Delete the circuit description for the AlO power supply. 

Page 8*59, Figure 8*59; 

Replace the ports location diagram with the one supplied In this document. 

Page 8*59/8*61, Figure 8*60 ond Figure 8*63; 

Replace the AlO and AIOAI + 30V, -30V, ond -tIV power supply schemotics with the ones supplied in this 
document. 
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CHANGE 16 

Pone 6«20, Table 6-3: 

Add the foltowinB: 

A22,08-ll0-60l?|,CDn, OTV I, BOARD ASSEMBLV-MOTHERIIOARD, 28.180,08410.60171. 

A22C1, 0160.0939, CD 4 QTV I. CAPAOTOR.PXD 430PF 2:590 300VDC MICA, 28480, 0I60-0939. 

A22CRI, 1901.0050, CD 3, OTY I, DIODE-SWITCHINO 80V 200MA 2NS D0.35, 02237, FDH 6308, 

A22JI, 1251.5903, CD 8, QTV I, CONN-PObT TYPE .lOO.pIN-SPCO 24.CONT, 03206, 656l|.|24. 

A22J2, 1251-0251, CD 7. QTY I, CONNECTOR 26.PIN FCIRC STANDARD, 04486, M53I02A28.I25. 
A22J3, J4. J5, 1251-1626, CD 5, QTY 3, CONNECTOR.PC EDGE I2.CONT/ROW 2-ROWS, 28480, 1251-1626. 
A22LI, 9100-2249, CD 6. QTY I, COIL-MLD 150 NH 10% Q- 34 .095DX.25LG-NOM, 28480. 9100.2249. 
A22MPI, 0380-0066, CD 4, QTY 4, SPACER-RVT-ON .25-IN-LQ .152-IN-ID, 041461, 

Pogc 6-21, Table 6-3: 

Delete C46. 

Page 6-22, Table 6-3: 

Delete LI3 

Page 6-23, Table 6-3: 

Delete XAI7,XAIB,XAI9, 

Under Miscellaneous Pans, add the following: 

08410.00083, CD 7, QTY I DECK, 

08410.60172, CD I, QTY I, CABLE ASSEMBLY SEARCH SIG, (GREY), 

0B4I0.60I73, CD 2, WIRING HRNS: SIG. 

OB4I0.60I74, CD 3, CABLE ASSEMBLY (WHITE). 

Page 8-65. Figure 8-66: 

Change all references to XAI8 to A22XAIS. 

Change all references to XAI9 to A22XAI9 

Page 8.68, Figure 8-68: 

Change all references to XAI8 to A22XAI8. 

Change all references to XA19 to A22XAI9 
Change C46 to A22CI, 

Change LI3 to A22LI. 

Page 8-69/8-70, Figure 8-69: 

* Change the upper left comer ofihe schematic as shown in PiOFimrcB^CB. %no/ Wiring Diaf^tamtCU AWE m 
supplied in this document. 

Add the Figure B’76. A22 Assembly Parts Location (CHANGE 13) supplied in this document, 
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08410-90521 



IIP H4I0C/8411A 



CHANGE 16 

Page 6-21, Table 6-3 

Add C49 HP Port No, 0160-5093, 0,33 nF cnpocitor, 250V 
Add R8 HP Port No, 0689-1055, IM resistor ,5W, 250V 

Poge8-6l, Figure 6-62 

Add R8 and C49 os shown below: 
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Figure 8’70, 84J0OA20 Parts Location (ClfA NGE 6 ) 
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Figure 8-72, 84 10- All Parts Location ( CHA NCE 6 ) 



25/26 




HP84lOB/8-<IIA 







Figure 8‘7J, Wiring Connections to Movable Housing (CHA NGE 6 ) 















HPB4I0H/84IIA 







P/0 Figure 8^31 84HA'A6 and A7 Paris Location (CHANGE 8) 
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Figure HP 8410B > A 15 Parts Locations (CHANGE 13) 
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Figure 8^59, HP S-HOB * AlO Parts Locations (CHANGE N) 
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Figure 8-54, 84J0B-A 6 and A6 Schematic Diagram (CHANGE 12) 
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